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kilomeeer Statement
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METRIC CONVERSION CHART

To Convert Into Metric N S - To Convert Out of Metric
H You Know Multiply By To et | IfYouKnow  Mualtiply By ~ ToGet
Length :
inches 254 centimeters | centimetess 0.3937 inches
foet 3048 centimebers § centimeters 0.0328 foet
fect 03048 meters | mebers 3281 feet
yandg Q9144 meders | maters 10936 yards
mites 160934 kilomaters | kilometars 0.5214 miles
Aren
50, inches 64516 58, centimerers | 5q. centineters 0.155 5q. tnches
sq. feet 0.092903 sq, meters | sq. melecs 10,7639 sq. feet
5q. yards 0.8361 5. mebers | s, meters 1196 . yords
acICs 0.40459 hectares | hoctares 247 aeres
5q. miles 2.5899% sq. kilometers | sq. kilometers 0.3861 $Q. miles
Yolome
fluid ounces 295M milliliters { milliliters 0.0338 fluid ounses
fallans 3.7854 libars | litess 026417 gallons
cubic feet 0.028317 cubic meters | cubke meters 35315 cubic feat
cubic yands 0.76455 cubic mebers § cubic meters 1.308 subic yords
Weight
ounees 283495 grams | grams 0.03527 ounees
pounds 0.45360 kitograms { kilograms 2.2046 pounds
short tong 090718 metric tons § metric tons 1.1023 short tons
Temperature A
Fahrenheit Subtract 32 then Celsiug | Celsius Muktiply by 9/5ths, then  Fahreoheit
_mukiply by 5/%ths add 32

EXPONENTIAL NOTATION: Many values in the text and tables of the Environmental Assessment are
expressed in exponential notation. Anexponent is the power to which the expression, or number, is raised.,
This form of notation is wsed to conserve space and to focus attention on comparisons of the order of
magnitude of the numbers (see examples):

11 = 10,000

I = 100
Ix* = I
Ix10* = .01
1x 10 = 0.0001
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burning

depleted uranitim

downblend

Sfission

JSissile

homogeneily

irradiation

mraster blend

mixed oxide (MOX)

natural granmm

pit

Fein

rod

shim pellets
sinter
WweRponRS-grade

wegpons-usable

irealoy

GLOSSARY

To consume in a reactor through fission.

Uranium whosa content of the isotope 1-235 is less than 0.7 percent, which is the
1J-233 content of naturally occurring uranium.

The addition of uraniom dioxide to & master blend to achisve a lower plutonium
concentration.

The splitting of a heavy atomic nucleus into at least two nuclet of lighter elemeats,
accompanied by the release of energy and generally one or more neutrons.

The ability of a material to be hssioned by slow {thermal) nextrons. Fissile
materials include U235, U233, Pu-239, and Pu-241.

‘The extent to which mixing of two powders has accurred.

The bombarding of atoms with nuclear particles to change the structare of the
nuclens and produce radioactive atoms. Fuel which has been in a resctor is often
called "irradiated" becaunse it has been bombarded with newtrons and has become
more radioactive,

A mixmee of 10 percent plutontum dioxide and 90 percent uranium dioxids,
Typically the first step in 2 MOX fsel fabrication process.

A mixture of plutoniom dioxide and depleted or natural ueanivm dioxide.

Uranium with 8 U-235 concentration of approximately 0.7 percent, the aw.mge
concenteation of U-233 in uranium in the natural state.

The core element of a nuclear weapon™s primary component.

The special untt of any of the quantities of absotbed radiation expressed as dose
equivalent.

A sealed tube of zircaloy designed to contain MOX Fuel pellets,

Are added to the ends of fuel rods to obtain the proper fuel pellet stack length. Shim
pellets (also called end pellets or backfill pellets) are made of natural uranium
dioxide.

The process to form a homogeneous mass by heating without melting.

Plutonium. in metallic form that was manufactured for weapons applications.
Weapons-grade plutonium contains Jess than 7 percent plutonium 240.

Phatoniom in forms (for example, metals, oxides) that can be readily converned for
use in nuclear weapons. Weapons-grade, fuel-grade, and power reactor-grade
plutonium are all weapons usable.

Any member of 3 group of alloys containing mainly Zirconinm that possess
resistance to corrosion and stability over a wide range of temperatures and types of
radistion,
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EXECUTIVE SUMMARY

In order 10 safeguard and manage weapons-usable plutonivm that has or may be declared sarplus 1o the
United States” defense needs, the Department of Energy (DOE) has decided to implement a program o
provide for safe and secure storage of the minerial, and a strategy that allows for the dispositioning of
weapons-usable plutonium, as specified in the Record of Decision for the Storage and Disposition of
Weapons-Usable Fissile Materials Final Programmatic Environmental fmpact Statement (SED PEIS), The
Record of Decision (ROD) for the S&D PEIS retained the option of dispositioning some of the surphus
plutonium as mixed oxide (I&'IOK) fuel in heavy-water-moderated reactors, such a5 Canadian Deuterium
Uraninm (CANDU) reactors, in the event of future multilateral agreement among Russia, Canads, and the
United States. The PEIS Record of Decision also explained that DOE would propose to test and demonstrate
CANDUMOX fuel, consistent with cooperative efforts with Russia and Canada, and based on appropriate
review under the Mational Environmental Policy Act { NEPA) (42 USC 4371 et seq.). MOX reactor fuel
would bs made by mixing weapons-grade pletenium dioxide with uranium dioxide and pressing the mixture
into dry fuel pellets Thesge pellets would then be loaded into fuel rods. DOE must test and demonstrate the
feasibility of using MOX fuel in CANDU reactors as part of its ongeing mission to cvaluate the digposition
of surplus weapons-usable fissile materials, The ability o successfully operate heavy-water-modecated
CANDU reactors with MOX fuel has not been fully demonstrated.

The Proposed Action is for DOE to fabricate and transport a limited amount of MOX fuel as part of the
Parallex Project. This test and demonsteation project has been named Parallex (paralle] experiment) because -
of the roles the United States, Russia, and Canada would have in this project—the 11.5. and Russia would
supply test matenal 1o Canada as a neuteal third country, The 18.5. MOX fuel has boen, and additional MOX
fuel would be, fabricated at Los Alamos National Laboratory (LANL), New Mexico and transported in one,
two, or three shipments ina Depantment of Transportation approved package container{s) 1o Canada. Atthe
Canadian border, Atomic Energy of Canada Limited (AECL) would take possession of the fuel and complete
its shipment to the test reactor at Chalk River Laboratories in Chalk River, Ontario. The AECL would be
responsible forconducting all subsequent fuel performance tests in their Nationsl Research Universal (NRU)
reactor. The NRU test reactor is the only available reactor specifically redesigned to test MOX fuel
performance as related 1o CANDU reactors. All spent fuel resulting from the tasts would be managed under
the Canadian spent fuel program.

The Proposed Action would result in the fabrication of additienal MOX fuel at LANL and its delivery to the
AECL NRU test reactor in Canada. A successfal MOX fuel test couid lead to the disposition of surpluz
weapons-grade plutonium from the U.S. and Russia by imadiation in CANDU rcactors. The parallel
dispozgition of weapons-grade plutonium wounld support the American and Russian gouls of nuclear materials
nonproliferation. Fabrication of the MOX fuel at LANL would generstc small amounts of low-level and
transuranic radioactive waste, and very small radioactive air emissions. MOX fuel fabrication would not
result inadverse health effects in the involved workers or public during normal operations. The shipment(s)
of MOX fucl would notadversely affect the environment at LANL or along the teansportation routes. Du;nng
the shipment(s), the truck crew and public would not be adversely affected by the low amaunt of penetrating
radiation from the MOX fuel in the package container(s).

Two hypothetical MOX fuel fabrication and transportation accident scenarios were anatyzed that would
involve 4 poténtial radiation release to the involved workers and public. Another transportation accident
seenarionotinvolving a radiocactive release was also analyzed. The three accident scenarios would not result
in potentially sexious risks to the involved workers or public during MOX fuel fabrication and iransportation.

It is expected that activities associated with the Proposed Action would not amplify enmulative effects,
because the contributions to adverse effects from the Proposed Action would be exteemely small.

ix
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Under the No Action Alternative, no additional MOX fuel would be fabricated at LANL and no MOX fuel
would be shipped to Canada. The existing MOX fuel already made would continue to be stored at LANL
until 2 decision on its use or disposition is madé. The AECL would have no source of U.5. MOX fuel and,
therefore, would have to deldy its testing program at the NRU reactor in parallel with Russian MOX fuel,
or if Russian fuel were available, operate the testing program in the absence of U.5. supplied MOX fuzl.
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1.0 PURPOSE AND NEED
1.1 introduction

The MNational Environmental Policy Act (NEPA) of 1969, as amended (42 U.5.C. 4321 et seq.), requires all
federal agencies, including the Department of Encrgy {DOE}, mcommder the environmental consequences
of proposed actions before decisions are made. In complying with NEPA, DOE Follows the Council on
Environmental Quality regulations (40 CFR 1500-1508) and DOE’s own NEPA implementing regulations
(10 CFR Part 1021). This Environmental Assessment (EA) has been prepared to provide sufficient
information so that DOE may determine whether a Finding of No Significant Impact is warranted for the
Proposed Action or whether an Environmental Impact Statement (EIS) st be prepared, The assessments
of environmental effects presented in this EA ace based on reasonable maximum assumptions that tend to
overestimate effects. Thus, the actual environmental conseqeences of the Proposed Action are expected to
be less than those presented here.

1.2 Background

The end of the Cold War has created a legacy of sarplus weapons-usable fissile materials both in the United
States and the former Soviet Union. Further agreements on disarmament may increase the surplus quantities
of these materials, The global stockpiles of weapens-usable figsile materials pose a danger to national and
intermational security in the form of potential proliferation of nuclear weapons ind the petential for
environmental, safety, and health consequences if the materials are not properly safegnarded and managed.
In September 1993, President Clinton issued a Nonproliferation and Exporr Control Policy in response to
the growing threat of nuclear proliferation. Further, in January 1994, President Clinton snd Russia's
President Yelsin issued a Joint Staremens Between the United States and Russia on Nonproliferation of
Weapons of Mass Destruction and the Meang for Their Delivery. To demonstrate the United States”
commitment 1o these policies, President Clinton announced on March 1, 1995 that about 224 wons {203 metric
tons) of U.S -origin weapons-usable fissile materials, of which 182 tans {165 metric tons) are highly enriched
vranium and 42 tons (38 metric tons) are weapons-usable plutoniim, had been declared sarphus to the United
States” defense needs.

To safeguard and manage this material, DOE has decided 1o implement & program to provide for safe and
secure storage of weapons-usable fissile materials and & strategy for the disposition of surplus weapons-
nsable plutonium, as specified in the Record of Docision (ROD) for the Srorage and Disposition of Weapons-
Usable Fissile Materials Final Programmatic Environmental Impact Starement (S&D PEIS) (DOE 1996a).
"The fundamental purpose of the program is to maintaia a high standard of security and accounting for these
fissile marerials while in stomge, and to ensure the plutonivm produced for nuclear weapons and declaced
€xcess to national security needs (now or in the future) is never again used for nuclear weapons.

The final S&D PEIS ROD, issued Januvary 14, 1997, established the dual-track strategy to imeversibly dispose
of the Mation's surplus plutonium and 1o reduce from seven to three the number of sites that store nuclesr
weapons material. The strategy would immobilize some (and potentially ally of the surpluz plutonium in
glass or ceramic formulations and allow the use of some of the surplus plutonivm as MOX fuel in existing
domestic commercial reactors. The extent of utilization of either or both of these potential disposition
afternatives and the Iocations for disposition fecilities will be determined pursuant to the Surplus Plutonium
Dispaosition EIS (DOE, 1998b), as well a3 cost analysis and technical and nonproliferation studies.

Ag explained in the ROD for the S&D PEIS, DOE proposes to engage in a test and demonstration program
for CANDU MOX fuel consistent with ongoing and potential future cooperative efforts with Russia and
Canada, and bazed on appropriate NEPA review, The test and demonstration activitics would oceur at Log
Alamos National Laboratory {LANL), New Mexico, and at Chalk River Laboratories {(CRL), Ontario,
Canada,
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Pursuing this approach provides U.S. leadership in working with Russia to implement similar options for
reducing Russia's excess plutonium in parallel, Puesuing this approach alse sends the strongest possible
signal to the world of US determination ko reduce stockpiles of surplus weapons-usable plutonium, as quickly
as possible, in an irreversible manner. The large-scale disposition of surplus U.S. plutonium would not take
place unless there is significant progress on plans for Russian plutonium disposition.

1.3 Purpose and Need for Agency Action

DOE (with the cooperation of the Canadian Guvcmmt) st demonstrate the feasibility of using MOX
fuel in CANDU reactors as part of its ongoing mission to evaluare the disposition of surplus weapunrz-usabtse
fissile materials. The ability 0o successfully operate heavy-water-moderated CANDU reactors with MOX
fuel has not been fally demonsirated. The possible use of MOX Rel in CANDU reactors needs to be
successfully demonstrated to adequately meet the potential disposzition agreements in the event that use of
these facilities is vitimately agreed upon by the various povernments. Therefore, DOE has fabricated, and
may, in the future, fabricate a Jimited amount of MOX fuel and now needs to provide a limited amounnt of
MOX fuel to Capada to facilitate the testing and demonstration of MOX fuel in CANDU reactors. This
testing will verify cquipment design and resolve related performance issues for potential industrial-scate
operation, as well as the process For rendering plutonium dioxide from weapeons components,

1.4 Scope of this EA

A “sliding-gcale” approach, following the DOE Recommendations for the Preparation of Environmental
Agsessments and Environmental Impact Statements (DOE 19932), is the basis for effects analysis in this EA.
That is, certain aspects of the Proposed Action have a greater potential for creating environmental effects
than others; therefore, they are discussed in greater detail in this EA than those aspects of the action that have
little potential for effect. For éxample, implementation of the Proposed Action could slightly increase the
accident risk to the motorists along the route from the commercial carrier’s truck during transportation of
the MOX fuel. The accident risk increase would be negligible when taken as a whole with the many other
- vehicles on the highway, With regard to this example, the EA, therefore, would present descriptive
information oa highway transportation only to the extent necessary for effects analysis, and not for every
vehicle and motorist along the transportation route.

A "bounding” analysis is often used to assess potential effects. When this approach is used, reasonable
maximum assumptions are made regarding the input parameters needed. Such an analysis usvally provides
an overestimation of potential effects, Any future actions that exceed the assumptions (“bounds™) of the
effects analysis would not be allowed until an additional NEPA review could be performed and & desision
o proceed with that action(s) is made.

This EA focuses on the fabrication and transportation of MOX fuel from LANL 1o the Canadian barder,
although, in response to public comments, this EA slso discusses impacts in Canada and potential
transboundary impacts. The S&D PEIS also discussed use of MOX feel in CANDU reactors and those
discussions, including the response to comments from the Canadian Embagsy, are incorporated by reference.

1.5 Public Involvement

DOE provided written notification of this proposed project’s NEPA review to the State of New Mexico, all
of the states and federally recognized Indian Nations along the proposed shipment routes, the LANL area’s
four Accord® Pueblos (San Ildefonso, Santa Clara, Jemez, and Cochiti Pueblos), the Mescalero Apache Tribe,

, ! Accord tefers to the wrillen agreemems signed by DOE and the four Pusblos on Decermber 8, 1992,
stating the basic understanding wnd cormmitments of the partics and describing the general framework foe working
together. Subsequemly, codperative agreements breween each Pucblo and DOE, and bétween each Pueblo and the
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and to over 30 known stakeholders in the Los Alamos County {the County) aea. The Prespproval Draft EA
was issued on August 18, 1997, It was provided to al] of the states and federally recognized Indian Nations
along the proposed shipment routes, the four Accord Paeblos, the Mesealerp Apache Tribe, and to known
stakeholders for their review and comment. The Preapproval Draft EA was also made available o the public
for review through placement in the DOE Public Reading Rooms in Los Alamos -and Albuguergque, New
Mexico and through the World Wide Web (http://www.lzad. doe.zov/LAAO/docs/para.pdf). Upon request,
the Preapproval Draft EA was provided to all interested parties for their review.

Asaresult of the public review and comment process for the Preapproval Draft EA, DOE received cormments
from the State of New Mexico, members of the U.S. and Canadian public, and Canadian and American
organizations focused on environmental concerns. DOE considered these comments and modified the final
EA as appropriate. Copies of all the comments received are provided in Appendix A of this document
together with DOE’s respenses to questions ot stated concerns.

University of California have been signed, which specify further details related 10 the accond agreeenents,
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2.0 PROPOSED ACTION AND ALTERNATIVES

This section describes the Proposed Action and discusses alternatives considered for enabling DOE to meet
its purpose and need for agency action. The No Action altemative is analyzed as a baseline to compare with
the consequences of implementing the Proposed Action. Alternatives that were considered but were not
analyzed farther in this EA are discussed in Section 2.3,

2.1 Description of the Proposed Action

To meet the purpose and need for Agency action, DOE has and proposes to fabricate and transport up to 592
b {26.8 kg) of MOX fuel a3 part of the Parallex Project. DOE has already fabricated & portion of this MOX
fuel at LANL, and DOE proposes to fabricate additional MOX fuel st LANL if needed. This test and
demonstration project has been named Parallex (parallel experiment) because of the roles of the United States
and Russia in supplying test material. The Paeallex Project would be a joint agreement between Russia,
Canada, and the U.5. to demonsteate the irradiation® of U.S. and Bussian MOX fuel in paraltel in the Atomic
Energy of Canada, Limited (AECL j~owned National Research Universal (NRU) reactor. This international
project would use MOX fuel made in the U.S. (specifically LANL [Figure 1]) and Russia (specifically from
Bochvar} from surplus weapons-grade plutoniem out of both countries’ nuclear stockpile,

Research and development of MOX fucls has afready been conducted at LANL a5 part of its ongoing mission
refating to the development of energy sources for experiments and research resctors. However, these varicus
MOX fuel forms were not made with weapons-grade plutoniem. In contrast, the MOX fuel fabrication
process involved in the Parallex Project would use weapons-grade plutonivm (in an unclassified form)
obtained from decommissioned nuclear weapons, The U3, would provide up to four ¢ypes of MOX fuel in
varying plutonium percentages for the Parallex Project,

The U.8. MOX fuel for testing and demonstration his and would, in the future, be fabricated at LANE, ant
would be ransported to the Canadian border. At the border (he AECL, per prior agreement, would take
possession of the fuel. The fuel would remain onthe same truck and the AECL would complete the shipment
to the reactor site. At Chalk River, Ontaric, the MOX fuel would be delivered to CRL for testing inthe NRU
reactor. Figure 2 shows the general location of the CRL within Ontario, Canada, and North America. The
AECL would be respensible for conducting afl subsequent tests of the fuel's performance and the function
of the reactor. Fueling the NRU reactor with MOX fuel would be part of a feasibility test to determine MOX
fuel performance in converted CANDU reactors, should one or more reactors be converted in the futore. The
NRU test reactor is the only available reactor specifically designed to test MOX fuel performance For
CANDU reactors. Positive test results could support subsequent decisions on the dispositioning of surplus
weapons-grade plutonium in CANDU reactors. All spent fuel resulting from the tests would be managed
under the Canadian spent fuel program.

* The irradiation of MOX fucl would reduce the proliferation risk of the plutonium matedal. Energy
would also be produced when the plutantum in MOX fued is Gssioned (burned).
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2 1.1 Manufacture of MOX Fuel and Rods

For the Parallex Project, a Test Plan (Copeland 1996) was developed that provides the basis for DOE to
fabricate four types of MOX fuel, Under this Test Plan, MOX fuel with two different plutonium
concentrations { 1.6 percent and 3.1 percent) would be fabricated, and for sach platonium concentration, two
different levels of homogeneity (intermediate and high) would be fabricated. Intermediate homogeneity is
defined, for this project, as the homogeneity achieved from the mixing step in the standand fabrication
process, whereas high homogeneity would be achieved through the inclusion of an additional mixing step.
The amount of fuel to be fabricated for cach combination of platenium concentration and homogeneity level
for the U.S. portion of the Parallex Project is shown in Table 2-1.

Table 21. Required Material to Complate the LANL Portion of the Parallex Tast Plan

1.6% Pu 14 15.1 {8.2) 0.2 {0.1) 15,7 (7.1} 2{i.0)
intermadiate
Homagenaity
1.6% Pu High 14 18,1 (8.2) 0.2 {01) 157 (7.%) 22010
Homogenaity
3.1%Pu 9 11.5(5.2) 02 {01) 10.0 {4.5) 1.3 (0.6}
intermadiats
Homaoganeity g ) N
3.1% Pu High ) 11.5 (5.2} 02{0.1} 100 {4.5) 1.3{0.6)
084(0.4) | 514232 | 7.013.2)

As part of DOE’s initial bench-scale Fabrication feasibility research and development efforts supporting the
proposed Parallex Project, a MOX fuel fabrication process was studied and developed at LANL's plutonium
facility (PF-4) located within Technical Area 55 (TA-55). A simplified version of the process is shown in
Figure 3. This process was selected for use in the fabrication of the Parallex Project MOX fuel. The first
step in the process is the receipt of plutonium dioxide powder, arising from the dismantlement of nuclear
weapons st the DOE Pantex Plant near Amarillo, Texas. The plutoniem dioxide is put though a thermal
treatment process to remove impurities, such as gaflium, The reated plutonium dioxide is then combined
with uraninm dioxide, which in this case was obtained from AECL, to make 4 master blend., The master
blend is defined ag having 10 percent plutonium,

Afterthe master blend is made, additional uranium dioxide can be added (in predetermined amoums) in order
to achieve the proper plutonitm concentrations of 3.1 perceat or 1.6 percent as needed in the final blends.
The addition of more uranium dioxide is called downblending, These final blends are each then put thraugh
a standard mixing procedure, and the result is a powder of intermediare homogeneity. For each plutonium
concentration, half of the intermediat: homogeneity powder is then put through an additional mixing step
to achieve the high homogeneity portion of the test matrix.

Once the proper plutonium concentrations and homogeneities of the powder blends have been achieved, the
remainder of the fabrication process is as follows: pressing of the MOX fuel into the proper pellet shape,
sintering of the pellets (heating by flame would not be used in this process), grinding of the pellets into the
proper fimal dimensions, and cleaning of the pellets. For this project, process parameters for each of these
steps were provided by AECL to meet the specifications of their reattos.
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As part of the bench-scale research and development work already conducted at LANL, three batches of test
MOX fuel were prodaced. From these batches, about 9.2 Ib {4.2 kg) of 3.1 percent plutonium fuel was
identified as acceptable and meeting the criteria for use in the Parallex Project. A master blend of 110 1b
(3.0 kg) of MOX powder with-10 percent plutonium and 90 percent depleted uranium was also made that
could be used to make most of the remaining amount of fuel neéded 1o complete the test matrix. (Full
completion of the test matrix fuel would most likely require an additional batch of master blend to be
created.) The existing fabricated MOX. fuel pellets and master blend powder are stored in PE-4 awaiting its
use in the Parallex Project or another disposition method. For fabrication of the Faratlex fuel, this already-
created master blend of MOX powder (plus any newly created master blends) would go through the same
processing steps as described above so that the resulting fuel powders contain the correct percentages of
pluteniurn and correct homogeneity levels; in turn, these final powder blends would then be pressed into
pellets.

After inspaction, acceptable pellets would be loaded into zircaloy tubes (also known as rods), and natural
uranivm dioxide end pellets (also called shim pellets or backiill pellets) would be added, as necessary, to
obtain the proper stack length. Endcaps would then be welded onto the loaded rods to create sealad,
complete fuel rods. Rod louding and welding capabilities are being developed at LANL specifically for the
materials used in this project. These fuel rods would then be leak checked, surveyed for possible
contamination, and then stored in PP-4 prior to shipment to CRL.

The MOX fuel fabrication has been and would likely, in the future, bz conducted by about a 12-person siaff
within PF-4, All of the handling and work with the plutonium and ueanivm chat would yet be required would
be done inside = series of gloveboxes. A typical glovebox is illusirated in Figure 4. The gloveboxes are
scaled apd have a self-contained negative pressure ventilation system that is high-efficiency particulate air
(HEPA) filtered. Radiological monitors are located in the gloveboxes. The estimated 12-person staff
invelved in the process would be trained in health and safety requiremnents and required to follow the written
operating procedures for MOX Fuel fabrication. The workers would be dressed in personal protective
clothing consisting of gloves, overalls, and shoe covers. In addition to the glovebox built-in safety measures,
PF-4 is sealed to the outside and is also maintained with a negative air pressure to prevent the escape of
airbome contamination. The PF-4 area has its own air ventilation system equipped with radiation moniters,
alarms, and HEPA filtration to prevent the escape of contamination into the atmosphers,

On average, the 12 workers directly involved with the plutonium and vranium handling would receive a dose
of approximately 335 mrem per year, assuming a year-round routine operation, The anticipated time required
o complete the fabrication of any ncoessary additional fuel rods would be about six months. A lmited
smount (approximately 170 i [4.8 m']) of low-level radioactive solid waste®, such a5 rags and gloves, would
be produced from the fabrication process, A smallamount, 22 (7 (0.62 m*), of solid ansuranic (TRUY waste
such as gloves and plastic bags would be produced inside the gloveboxes. Ethanol would be used in the
glovebox to clean the MOX fuel pellets before loading toto the rods. The ethanol would be applied with a
sraall cloth, No ethanol liquid waste would be produced because the ethanol would evaporate,

2.1.2 Shipping Package Description and Rod Packaging

Approved packaging refers to a container and sl accompanying components or materials necessary 1o
performits containment function. Packages used by DOE for radivactive and hazardous materials shipments
are either certified to meet specific performance requirements or built to specifications deseribed in the
Department of Transpontation (DOTY) hagardous materials regulations (49 CFR 100-199), For relatively

* Solid waste in this context refers 1o dry radiological waste and not Resource Conzervinion and Becovery
Act (RCRA) wasle,
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tow-tevel radioactive materials, DOT Specification Type A packages are used. For the Parallex Project, a
Type B shipping package on a commercial truck would be used o wransport the LANL MOX fuel to Canada,
Type B packages are designed to retain their contents under both normal conditions of transportation as well
a5 under hypotherical aceident conditions. Type B packages are far more robust than Type A packages.

The Type B package used in the shipment(s) would be certified by both the U.S. and Canadian transportation
authorities. The Type B shipping package proposed for use was designed and manufactured by Canada. It
is known as the Model 4H Enriched Fuel Bundle Shipping Package. The model 4H package has a Certificate
of Compliance: from the Canadian Atomic Energy Control Board showing that it meets the International
Atomic Energy Agency Safety Series 6 requirements. This package also meets DOT Type B specifications.
The Mode] 4H Package can be generally described as a 55-gal. (208-L) metal drum with a sealable lid,
Individual storage spaces surrounded by packing material are located in the drem. The Model 4 Package
18 iltusirated in Fignre 5. Additional technical information of the Model 4H Package is presented in
Appendix B along with a copy of the Canadian shipping package certificate. The US. DOT shipping
package certificate is also presented in Appendix C,

2.1.3 Transportation of MOX Fuel

When the MOX fuel is identified for shipment, the rods would first be placed inside a Model 45 Package.
The rod packaging would be done at the TA-55 facility by workers in personal protection clothing and under
the supervision of radiation control technicians. Engineering controls, such as HEPA filtration, and
continuous dir monitors would be used 10 protect personnel and the enviromment, Administrative controls, -
such as radiation work permits and radiological postings, would also be in place for safety and health
protection during the rod packaging. The work area and workers would be manitored for radistion during
and after the packaging procedure. At TA-55, the Maodel 44 Package would be loaded by forklife into a
LANL vehicle designed to transport radioactive materials. Such a vehicle is designed v prevent secority
breaches and loss of material content during transpert. Following standard procedure, the LANL vehicle
would transport the MOX fuel in the Model 4H Package approximately 2 mi (3.2 km) to the LANL shipping
warehouse at TA-3, Because of the low radioactivity per shipping package, no reads along the route wonld
be closed to public access during the MOX fuel transfer to the wanchouse.

After arriving at the LANL shipping warchouse, the manifest documents would be processed. Up o twvo
Model 4H Packages would then be loaded with a forklift into a commercial truck, The loading and shipping
of radioactive materials would be carried out in scoordance with DOT repnlarions and existing LANL Safe
Operating Procedures {(§OPs). Once loxded, the truck would then be ready to leave for Canada.

‘The amount of LANL MOX fuel needed to test in the Parallex Project has been caleulated and alf of the fuel
described in Table 2-1 could be fabricated simultanecusly and transported as one shipment. However, this
scenario is unlikely due to evolving programmatic decisions, developments, and schedules. For example,
from the initial research and development For the Parallex Project, it was determined that approximately 9.2
Ib (4.2 kg) of MOX pellets (at 3.1 percent plutonium) was acceptable as Fuel for the test ireadiation. A
prograrmmatic decision was then made to leave open the option that this fuel could be shipped and tested as
the lead, or firsy, test fuel bundle. The fabrication of the complate test matrix {inchading the full amount of
originally planned 3.1 percent plutonium fuel) wonld follow. This first test fuet could also inclpde additional
fuel peflets (upro 2.4 Ib 1.1 kg]) to serve as spares, archives, or samples, for a tofal initial shipmant amount
of 1L.7 Ib{5.3 kg). The timing of funther project developments could then affect whether the remainder of
the fael could be shipped as a complete package or divided into multiple smaller shipments.

2
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Por purposes of analysis here, three possible shipment scenarios were developed based on the sbove
uncertainties. Although ualikely, in Scenario 1, all of the MOX material would be transported in a single
shipment. This would include the 11.7 Ib (5.3 kg) of lead test fuel, plus the entire test matrix quantities. In
Seenario 2, the lead test Fuel [{1.716{5.3 kg)] would be shipped separately, followed by a differemt shipment
of the complete test matrix amounts. Scendario 3 is similar in that the lead test fuel is shipped fiest, but the
test matrix quantities would be further divided into two shipments {one for each plutonium concentration).
The gpecific quantities for each shipment scenario are described in Table 2-2. In all cases, the 6.6 1b (3.0ke)
of natral ucanium dioxide shim pellets were divided proportionally between the shipments.

* Table 2-2. Material Quantities to be Shipped for Various Shipment Scenarios

e

nk: e Y 1 O w |
:Scenarios s Ibi(ka) ini(kg y(kap | (k) Ibi(ka) el ke |
1 8.6 (3.0} 71,2 (32.3) 451 {159} | 35.1({16.4) | 1.5 (0668} | 67.1 {30.45) | 9.2{4.18) |
2 1.1 {2.5) L7593 11.7 {5.3) D {0} {032 (0,145} | 11.0 (4,97} 1.5 {0.69)
5.5(2.5) 58.5(27.0) | 28.4(10.6) | 361 (16.4) | 1.:2(0.521) | 662 (25.48) 77 {3.50)
3 1.1(0.5) | 1L.7{53) 11.7{5.3) 0 {0) 0.3(0.145) | 11.0(4.97) | 1.5 (0.60)
2.2 (1.0} 23.4 (10.8) | 23.4(10.8) 00) | 0.5(0.290) | 22.0(9.94) | 30120
3.2(1.5) 38,1 {18.4) 4R 103 368.1{18.4) f 05 (0.231) | 34201555 | 47¢2.12) |

The above three scenarios were developed in onder 1o provide bounding cases for transportation effect
analyses. The single shipment (Scenario 1) provides a bound by having the largest quantity of material 1o
be shipped, and hence the largest possible effects from the actual materials. The thres shipments (Scenario
3) provide adifferent type of bound in that they represent the largest number of shipments, hence the greatest
possible effect from the actual ransportation.

2.1.4 Transportation Routes

Pursuant to DOT and Nuclear Regulatory Commission (NRC) requirements, the transportation route would
principally use interstate highways, minimize beidge crossings, not pass through wtanels, bypass high
population areas (where possible), minimize distance and time, minimize public effects, and genecally be
safe. A commereial truck would be used to teansport the MOX fuel becanse of the Model 4H Package safety
features and low radioactivity levels per shipment. The shipment(s} would be transported along interstue
highways, whencver possible. Shipment over specific routes, 1.¢., using interstate bypasses around cities and
using the most direct interstate highways, is required for shipments identified by the DOT as Highway Route
Control Quantity (HRCQ).  HRCQ shipments are regulated under the DOT transportation regulations (49
CFR 397.101). A HRCQ designation is given to radionctive materials (within a single package) that have a
radigactivity level (curie) specified in 49 CFR 173.403. More than 7 ounces (200 £) of plutonium per
shipment would be required for a Parallex Project shipment to be declared HRCQ. As curgently envisioned,
not all Parallex Project MOX fuel shipments would be categorized as HRCQ. As an added safety measure,
all of the LANL MOX fuel shipments to Canada would follow routes meeting HRCO) requirements. In
addition to using interstate highways and bypasses, routing regulations require that the quickest routes must
be selected in order to reduce the fime the radioactive material is in transit. DOT routing regulations permit
appropriate state agencies to designate rontes for HRCQ shipments through their state, States graneed
approval of state-designated alternative routes may request advance notification of the shipment, DOE would
also identify the MOX fucl shipments as High Visibility Shipments. A High Visibility Shipment requires,
in addition te DOT transportation regulations, & Transportation Plan and a satellitc communications relay
Io a central command center (TRANSCOM). The TRANSCOM system would know the exact location of
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atruck in real time during a shipment from LANL to the Canadian border, The system is capable of tracking
vehicles all the way to Chalk River.

Seven routes from LANL to the Canadian border that could meet DOT routing requirements were analyzed
to present a bounding case for transportation effects. These routes are illasirated in Figure 6. The seven
routes each have a separate port of entey into Canada. A computer routing program named HIGHWAY
(ORNL 1993) was used to determine the best routes. The HIGHWAY model, developed by Ouak Ridge
National Laboratory, predicts highway routes for transporting radioactive materials in the United States. The
database of the HIGHWAY model calculates routes which maximize the use of the Interstate highway
system. The computer model is designed to circumvent urban areas by use of available highway bypasses.,
These features allow the HIGHWAY code to conform to the DOT transportation routing regulations.

The seven analyzed routes are listed i Table 2-3 and are identified by the name of the city closest 1o the
intemational border crossing. All routes could meet the DOT transportation routing repulations and,
therefore, would be acceptable for transporting the MOX fuel to the Canadian border from Los Alamos, The
seven routes vary in distance. Within the U.S., the Pembina, North Dakota route is the shartest to reach the
Canadian border, whereas the Waterown, New York poute is the longest within the U.S, to reach the border,
In comparison, the Detroit, Michigan route is the shortest route overall between Los Alemos and Chalk
River. Despite these differences, all seven routes are acceptable for transporting MOX fuel. In the Proposed
Action, the MOX fuel would be transported to Canada in up 1o theee shipments. For each shipment, one of
the seven routes must be used and the exact coute wonld be chosen by the freight company. A detailed
description of each of the seven routes is presented in Section 3.2.2,

Table 2-3. Transportation Routes

| Los amoe. NM

Pambina, ND | Ghalk River, ON 1,530 (2.462) 2822 (4542)

Los Alamoz, NM | Sault Ste. Marie, Ml | Chalk River, ON | 1,959 {3,153) 2,342 (3,769

| Los Alamos, MM | PortHuron, MI* | Chalk River, ON | 1,755 (2,824) 2,252 (3,524)
- Los Alamos, NM Detroit, M1 ® Chalk River, ON 1,714 (2,758) 2,217 (3,568)
Los Alamos, NI “Audtalo, NY Chalk River, ON 1,695 (3,050) 2271 (3,658)
Los Alamoe, NM | Niagara Falls, NY | Chalk River, ON 1,817 (3,085) 2,575 (3.661)
Los Alamos, NM | Watarown, NY | Chalk River, ON 2126 (3.422) 2,305 {3,742)

% This route will noc be used becanse ihe Blue Water Bridge Is under construcrion,
b Itis unkikely that this rowe will be used bocsuse the Ambassador Bridge is nestriched for trucks camrying hazsrdous milerinls.

2.2 No Action Alternative

The No Action alternative provides an environmental baseline to compare to the potential effects of the
Proposed Action. It must be considered even if DOE is under s court order or legislative command 10 act
[LO0CFR 1021.321{z)). Under this alternative, LANL would continue to store the existing MOX fuel at TA-
53. No additienal fuel pellers or additional fuel rods would be made For the Parallex Project. The AECL
would have ao source of U.S. MOX fuel rods and, therefore, would have to delay its testing program at the
NRU reactor in paratlel with Russian MOX fuel, or if Russian fuel were made available, operate the testing
program in the absence of U.S, supplivd MOX fuel,
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2.3 Alternatives Considered but Dismissed from Further Consideration

Alternatives for producing the MOX fuel at other DOE facilities and using other fabrication technologies
were alsoconsidered. Additionally three alternatives for transporting the MOX fuel were considered a3 well:
1} ransport by air, 2) transport by rail, and 3) ground shipment by safe secure transport {3877, For the
reasons stated below, these alternatives were dismissed from further consideration in this BA.

2.3.1 MOX Fabrication at Other DOE Facilities

Under this alternative, MOX fuel would be fabricated at other DOE facilities and then shipped to CRL. No
DQE site other than LANL presently has the ability to fabricate MOX, fugl, Furthermore much of the raw
matecials that would be used in the demonstration are already located at LANL. In addition, the capabilities
at LANL were readily available during the timeframe in which DOE needed the work to be conducted. The
time required to upgrade other sites to produce MOX fuel would delay the further fabrication and shipment
of MOX fuel such that the Parallex Project schedale would not be met. The U.§, MOX fue] would not be
tested in the NRU reactor in a timely manner. Therefore, this altemative was dismissed from farther
analysis.

2.3.2 Other Technologles for MOX Fabrication

This alternative would use other methods such as computer simulation or surrogate fuels to evaleate the
MOX fuel fabrication procass, The use of computer simalation is not developed w the point where it can
be applicd 0 MOX fuel fabrication. The use of surrogate fuels in the Parallex Project would not produce
the irradiation data required for verifying reactor performance. The technology and fabrication process
developed at LANL from rescarch and development is carrently the only reasonable way of fabricating MOX
fuel For the Parallex Project. Therefore, this alternative was dismissed from further analysis because it does
not meet the purpose and need for MOX fuel fabrication in support of the Parallex Project.

2.3.3 Transport of MOX Fuel by Air

Federal regulations under 10 CFR 71.88 (Air Transport of Plutonium) explicitly prohibit the teansportation
of plutanium by air or the delivery to a carrier for air tansport untess the plutoniumis 1) in a medical deviee,
2} in a form with 4 specific activity no greater than 0.002 1Cifg, 3) shipped in a single package with no more
than a specified quantity, and 4) shipped in a specifically authorized NRC-package with a Certificate of
Compliance, Plutonium is a component of MOX fuel, The restrictions imposed for transportation of
platcnium by air prohibits this altemative for shipment of the MOX fuel quantitis needed for the Parallex
Project. In addition, air transport is considered to be more hazardous than ground transport due w the
potential for greater distribution of radicactive materials inthe event of 2 major airaccident, Thisalternative
was dismissed from further analysis.

2.3.4 Transport of MOX Fuel by Rail

Rail shipment is an allowable mode for the transport of radioactive materials and is regulated by DOT under
49 CFR 174.700. However, there is no direct rail service from Los Alamos, Mew Mexico. A rail shipment
of MOX fuel would be designated as high visibility. This mode of transport would not be feasible because
of the high visibility, lack of dedicated rail routes, and long layovers for railear transfers, Cumutatively, all
the complications of rail transport negates use of this transport mode. Therefore, this alternative does not
support the purpose and need for agency action and was dismissed From further analysis.

2.3.5 Shipment of MOX Fuel by S8T

DOE and DOT require high security in the transportation of special nuclear material, forexample, plutonium
in the form of metal. Shipments of plutenium and wranium (enriched to greater than 20 percent U-235) in
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certain forms are required to be transported by the SST system. Plutopium end eranium dioxides in greater
than 13.2-1b (6-kp) and 44-1b (20-kg) quantities, respectively, requine shipment by SST. The 55T fleetisa
DOE owned and operated transportation gystem and consists of armeored tractor-trailecs and special escort
vehicles. The vehicles are continuonsly menitored and the couriers operating the eseort vehicles and trucks
are heavily-armed Federal agents (SNL 1996). The SST system is primarily designed for use in the
continental U.S.,

The MOX fuel rods do not meet the DOE criteria required for SS8T use, zuch as material form and
radioactivity level. The added sceurity and expense of the S5T system is not needed becaase the MOX fuel
would be in small quantities, would have a nepligible radioactive dose to the publie, and could not easily be
convertad into wespons-usable form. The shipment of small quantities of MOX fuel does not justify the use
of §5Ts. Although this altermative is not analyzed in detail in this EA, the effects from ansportation by SST
would be similar to commercial truck teansportation for radiological and non-radiological effects to the
public and crew during both rontine and potential accident conditions. For the disposition of MOX fucl as
discussed in the S&D PEIS, itis anticipated that S5Ts would be used because of the Jarger quantities of fuel.

2.4 Foreseeable Related and Future Actions

The Draft Site-Wide Environmensal Impact Staterent for Continwed Operation of the Los Alamos Nasional
Laboratory(SWEIS){DOE, 1998a) evaluates the conseiquences of all ongoing operations at LANL including
MOX fuel fabrication. The DOE Advisory Council for the SWEIS determined that this EA would mest CEQ
requirements for an interimaction {40 CFR Part 1506.1), would not affect or be affected by the SWEIS, and
would not prefudice the ultimate decision on the SWEIS, DOE therefore determined that the NEPA analysis
of the Proposed Action could continue in paralle] with the SWEIS process.

In the Surplus Plutonium Disposition Draft EIS (DOE, 1998b), DOE proposes 1o establish a MOX fuel
fabrication facility. The MOX fuel would be used in existing commercial Jight water reactors in the U.S.
Some of the MOX fuel could also be used in CANDU reactors in Canada depending upon nepgotiation of a
fumre intermnational agreement between Canada, Rossia, and the United States. The ROD for this EIS is
anticipated to be issued in 1999, The production and shipment of a limited amount of MOX fuel to conduct
the Parallex Project is needad before that time frame and would neither affect nor be affected by the snalysis,
nor would it prejudice the nltimate decision on the EIS. DOE has therefore determined that the Proposed
Action would meet CEQ reqairements for an interim action (40 CFR Part 1506.1), and therefore, should
continue in paralle] with the Surplus Plutonium Disposition EIS.
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3.0 AFFECTED ENVIRONMENT

Section 3.0 describes the natural and haman environment that could be affected by either the Proposed
Actionor No Action alternative and provides the context for understanding the environmental consequences
described in Section 4.0. Environmental rezources not likely 1o be affected ave addressed in less detail.

3.1 Potential Environmental issues

Based on the propesed project description, potential environtnental resources that may be affected as a result
of implementing the Proposed Action have been considered, Environmental issues were identified and either
addressed or not analyzed in detail, depending upon their individual applicability 1o the Proposed Action.
Table 3-1 identifies the subsection where potential environmental isswes are discussed ornotes why they are

net sddressed further for this project.

Table 3-1. Potential Environmental Issues

Humdn Heabh Y5 Section 3.3
Air Quality  Yes Section 3.4
Viaste kanagemeani Yes Saction 3.5
Envitonmental Justice Yos Zection 3.5 |
Sociosconpmics NA-ng chanpe in employment and MNA,
socheconomic condiions.
Ecological ResourcesiWetiandefFloodplaines MA-nD construction aclivities, and MA
transporiation uses sslablished interstates,

Environmental Restoration MA-no clean up raquirad. = F
Assthatice ) NA-no chango in assthatics, NA
Moise Lovals NA-no noise above nommal highway frafic, MA
Cultural Resouwrcas MA-no construction acivities. HA
Parks, forests, consarvation areas, or areas Mo siects, NA
of impodance for public recreation
Seismology and Geology Na-no consiruciion acihvities, buildings NA

, et codes.

| Wild Horges and Burrce _NA-none present, NA
Prime Fammland NA-nane prasant. NA,
Water Quality NA-nono affeciad, MA

3.2 Regional Settings
3.21 LANL

Four roads convey teaffic to and from LANL (see Figure 1). State Road 502 is heavily used by commuter
traffic from Santa Fe and Espadola. $tate Roads 4 and 502 provide access to LANL for small communitics
to the west of LAINL. East Jemez Road and Pajarito Road are DOE-owned and provide public access to
many technical areas at LANL. In addition to private vehicles, DOE and LANL employes and government
vehicles contribute extensively to the volume of traffic on each of these roadways.

In 1995, the County had an estimated population of approximately 18,130 (based on the 1990 US census
adjusted to July 1, 1995). Two residential and related commercial aress exist in the County. The Los
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Alamos townsite has an estimated population of 11,400. The White Rock area, including the rssidential
areas of White Rock and Pajacito Acres, has about 6,800 residents.

PF-4 at TA-53 is centrally located within the LANL core operations complex. It is the only facility of DOE
designed to simultancously handle plutonium snd uranium. Active and diverse research and development
on the chemical and physical properties of plutonium.are conducted at the facility, For protection of the
worker, environment, and public, the facility is compartmentalized into laboratories. All plotonivm and
uranivm is handled within a glovebox line that prohibits unpeotected contact by the workers. The closed
gloveboxes have an air filtcation system consisting of HEPA filters and radiation monitors. In addition, the
laboratory in which the gloveboxes are stationed has negative air pressure and a secondary air filtration and
radiological monitoring system, The facility’s air emission stacks are routinely monirored and sampled for
control of radiological emissions, The facility is equipped with other engineering controls to contain the
plutonium during routine eperations and possible accidents.

Detailed descriptions of LANL's physical and socioeconomic environment, its climate, meteorology,
hydrology, caltural resources, waste management, floodplains, wetlands, and threatenetd and endangered
species are presented in the SWEIS (DOE 1998a) and the Environmental Surveillance Report (LANL 1997),

3.2.2 Seven Analyzed Routes: General Overview

As discussed in Section 2.1.4, seven rowtes from LAMNL to the Canadian border were analyzed. The
following routes meet DOT routing requirements; all seven use available interstate highways and city -
bypasses, where available, to go around high-population areas. DOE anticipates requirements to notify
authorities at toll bridges and border crossings. Other interstate highway routes, such as via Sweetgrass,
BMontana and Champlain, New York were not evaluated becanse of excessive travel distances.,

3.2.2.1 Los Alamos, New Mexico to North Dakota - Canada Border at Pembina

The Canadian border crossing for this route sould be near Pembina, North Dakota (population 642) (Rand
MeNally 1995) as shown in Figure 6, The propesed MOX fuel shipment(s) would be transported by
commercial tuck (enclosed trailer) from LANL to Santa Fe, New Maxico (population 55,859). The
shipment(s) would then be routed north along Interstute Highway 25, past Colorado Springs (population
281,140) roward Denver, Colorado. Denver is the largest city along the LANL-to-Pembina route, with a
1990 population of almost 468,000 people. Thiz portion of the route from Santa Fe to Denver is located in
the high plains, just east of the Rocky Mountains,

The shipment(s) would then comtinue northeast along Interstate Highways 76 and 80 toward the Nebraska
cities of Lincoln (pupulation 191,972) and Omaha (population 335,795). This portion of the route in
northeastern Colorado and Nebraska is charzcterized by faicly flat terrain with much lower elevations. Thig
part of the proposed route also paraliels sections of the South Plate River and the Platte River,

Once in the Omaha area, the shipment(s) would be routed north along Interstate Highway 29, through
western Iowa and eastetn South and Nerth Dakota. Between Omaha, Nebragka and Sioux City, lowa
(population 80,305), the ronte would parallel the course of the Missouri River, located nearby to the west.
‘Theroute would then continue north, past Sioux Falls, South Dakota (population 1008143, and Eargo, North
Dakota{population 74,111). This route essentially followsthe high plains nocthward to the Canadian border.

3.2.2.2 Los Alamos, New Mexico to Michigan - Canada Border at Sauilt Ste. Marie

The Canadian border crossing for this route would be near Sault Ste. Marie, Michigan (population 13.000)
{Rand McNally 1995) as shown in Figure 6. As in the route described above, the proposed MOX fuel
shipment(s) would be transported by commereial truck from LANL to Santa Fe, New Mexico {population
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53,859). The shipment(s) would then continne southwest along Interstate Highway 25 to Albuguergue, New
Mexico {population 384,736). At Albuguerque, the route would continge east into Texas along Interstate
Highway 40. Amarillo (population 157,615) is the largest Texas city along this section of the route.
Continuing east along Interstate Highway 40 into Oklahorma, the shipment(s) would be romed to Oklahoma
City (population 444,719). The shipment{s) would then continue noriheast atong Interstate Highway 44
theough Fairly flae tecrain, toward Tolsa, Oklahoma {population 367,302) and on to Missouri,

Once in Missourt, the shipment(s) would continue northeast along Interstate Highway 44, past the cities of
Springfield (population 140,494y and St, Louis (population 396,685). From St. Louis, the shipments would
again be routed northeast, this time along Interstate Highway 55, toward Springfield, Illinois {population
105,227) and Chicago (population 2,783,726).

At Chicago, the largest city along the LANL-to-Port Huron route, the shipiment(s) would enter the Great
Lakes region of the U.S. From Winois, the shipment(s) would continue northeast along Interstate Highway
94 past Michigan City, Indiana (population 33,822) and into south-central Michigan past Kalamazoo
(population 223,000). The route would then proceed northward along Interstate Highway 69 passing
Lansing {population 128,100) and Flint (population 140,100). At Flint, Michigan the shipments would tum
north on Interstate Highway 75, past the cities of Saginaw (population 211,946) and Bay City (population
38,700). The route would cross the toll bridge over the Steaits of Mackinaw near Mackinaw City (population
875) and continue northward on Interstate Highway 75, ending at the toll bridge crossing the border near
Sault Ste, Marie. No specific restrictions for transporting radioactive material are reported for the
Intemational Bridge at Sault Ste. Marie.

3.2.2.3 Los Alamos, New Mexico to Michigan - Canada Border at Port Huron

The Canadian border crossing for this route would be near Port Huron, Michigan (population 15,000)(Rand
McMally 1995) as shown in Figure 6. The route from LANL to Port Huron foliows the Sault Ste. Marie route
uniil Flint, Michigan (population 140,100}, At Flint, the shipment(s) would continue east on Interstate
Highway 6% to the Blue Water Bridge, which crosses the border near Port Huron. No specific resteictions
for transporting radioactive material are reported for the Blue Water Bridge, although waffic delays caused
by bridge construction make this route undesirable. Although analyzed in this EA, becanse of the bridge
construction, DOE has decided not to use this route for transport of the Parallex Project MOX fuel to Canada.

3.2.2.4 Los Alamos, New Mexico to Michigan - Canada Border at Detroit

The Canadian border crossing for this route would be near Detroit, Michigan {population 1,016,400} Rand
McNally 1995) as shown in Figure 6. The route from LANL 1o Detroit follows the Sault Ste. Marie route
until Lansing, Michigan {population 128,100). ‘At Lansing, the shipment(s) would be routed 2ast on
Interstate Highway 96 to Detroit. The most direct route through Detroit would be to turn east on Interstate
Highway 696 and then south on Interstate Highway 75 to the Ambassador Bridge crossing the Detroit Siraits
into Canada. Several other possible Interstate routes through the Detroit area could be used, The Ambassador
Bridge currently does notallow placarded {i.e., catrying hazardous material) vehicles, and could not be used
by vehicles carvying more than very small amounts of radioactive materials. However, this EA includes an
analysis of this route in case the restrictions change during the program.

3.2.2.5 Los Alamos, New Mexico to New York - Canada Border at Buffalo

The Canadian border crossing for this route would be ncar Buffalo, New York (population 328,123) (Rend
MeNally 1995) as shown in Figure 6. The route from LANL to Watertown follows the Port Huron routs
until St. Louis, Missouri {population 396,685). AtSt. Louis, the shipment(s) would be routed along Intecstate
Highway 70 toward Terve Hawe, Indiana (population 57,483) and Indianapolis, Indiana. Indianapolis, with
a 1990 population of 731,327, is the Jargest city along the LANL-to0-Watertown route.
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Continuing along Interstate Highway 70, the shipment(s) would be routed east into central Ohio to Columbas
{population 632910). At Columbus, the route would proceed north along Interstate Highway 71 10
Cleveland, Ohio (population 505,616). The shipment(s) would then continue northeast on Interstate Nalong
the edge of Lake Erie past Erie, Pennsylvania (population 108,718) to Buffalo, New York (population
328,123). At Buffalo, the shipments would be routed east on Interstate Highway 190 to the Peace Bridge,
which crosses the Niagara River into Canada. No Specific restrictions for transpornting radioactive materials
are reporied for the Pence Bridge.

3.2.2.6 Los Alamos, New Mexico to New York - Canada Border at Niagara Falls

The Canadian border crossing for this route would be nonth of Niagara Falls, New York {population
61,820} Rand McNally 1995) as shown in Figure 6. The route from LANL to Niagara Falls follows the
Buffalo route until the Buffalo (population 328,123) area. Mear Buffalo, the ghipment(s) would continue on
Interstate Highway 90 to Interstate Highway 290, which goes around Buffalo. The shiproeni(z) would then
be routed northwest on Interstate Highway 190, which crosses the Niagara East River twice, and continues
past Niagara (population 220,756} and Niagara Falls to the Lewiston Bridge crossing inty Canada. No
specific restrictions for transporting radicactive material are reported for the Lewiston Bridge.

3.2.2.7 Los Alamos, New Mexico to Mew York - Canada Border at Watertown

The Canadian border crossing for this ronte would be near Watertown, Mew York (population 22.429)(Rand
McNally, 1995) as shown in Figure 6. The route from LANL to Watertown follows the Buffalo route until
the Buffalo {population 328,123) area. Near Buffalo, the shipment(s) would continue east along Intcrstate
Highway 90 to Syracuse, New York (population 163,860) and then, following Interstate Highway 81, north
past Watertown, New York (population 29,429) to the border crossing. No specific restrictions for
transporting radicactive or special nuclear material are reported for bridges crossing the St. Lawrence
Seaway.

3.3 Human Health

The basic approach used in assessing human health concerns from exposure to radiation is to first identify
the affected environmenis and establish a baseline that represents the effects from current conditions.
Changes in this baseline resulting from the fabrication and transportation of MOX fuel are then examined
for both normal operations and potential accidents. These changes are discussed in Section 4.1,1.

The normal background radiation that exists day-to-day in the human environment, with little variability, is
uscd as a radjation exposure baseline. A background radiation dose is the exposure received by the public
from radiation present in the environment from either natural or manmade sonrces {¢.g.. radon and medical
X-rays, respectively). Background doses are unrelated to MOX fuel fabrication and transportation activities
and are expected to remain constant over time, The four major sources of natueally oconrring radiation are
cosmic radiation; sources in the earth's crust, known as terrestrial eadiation: sources in the kuman body,
knewn ag imemal sonrces; and radon (LANL 19953) (Table 3-2). The four major sources of manmade
radiation are medical radiation procedures, nuclear medicine, consumer products, and other miscellaneous
sources {LANL 1995b){Table 3-2). The average annual radiation dose equivalent to a memberof the general
population from both natural and manmade background sources is about 360 mrem.
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Table 3-2. Average Annual Background Dose

Madical X-Rays 39

Nucigar Medicing ; 4
Consumes Producls ; 10
Other® ) 2

TOTAL 361

a Incledes gif wavel and weapons test falloot,

3.3.1 MOX Fuel Fabrication

A comprehensive explanation of exposures, doses and dose caleulation methods, health effects due to
radiation, and LANL's radiological program can be found in the antual environmental surveillance report-
{LANL 1997). Although most plutonium and uranium isotopes are alpha-particle emitters, the nature of the
working environment, i.c. hot cells, gloveboxes, other protective enclosures, ventilation systems, and
personnel protective measures, prevents internal (or “inside the body™) exposure ta the alpha particles, These
protective measures would be in place for the MOX fuel fabrication workers. The predominant source of
personnel radiation exposure in these facilities is external radiation exposure, such as X-rays, Famma reys,
or neutrons that accompany the alpha or bete particles emitted by the plutonium and vranium isotopes,
External radiation exposure is also “penctrating radiation™ becavse, unlike alpha or beta particles, this
radiation penetrates clothing and skin and reaches the internal organs. Shielding barriers between penetrating
radistion sources and MOX fuel fabrication workers are used to reduce the dose.

Exposure to penetrating radiation, routinely measured by personal dosimetry badges, is reported as the
effective dose equivalent (EDE) in units of rems for the period during which the dosimeter was wom.
Peaetrating exposure is used in this EA as the unit of comparison for human health effects of routine and
accident events for the Proposed Action.

Exposure to radiation may increase the MOX fuel worker's chance of developing fatal cancer, DOE has
adopted the NRC's recommended risk conveesion factors that express radiation doses in terms of risk of
excess cancer fatalities. These risk factors are 400 cancer fatalities per million person-roentgen equivalent
man {pergon-rem) for workers and 500 cancer fatalitics per million pecson-rem for the general population
(NRC 1991a). The EDE to individeals in the general public, alse referred to as doses, from natural
background sources has been estimated in order to provide a basis of comparison with doses resulting from
LANL operations.

Members of the public living near LANL cian potentially receive doses due to radioactive emdssions from
LANL. The Environmental Protection Agency (EPA) limits doses reseived by members of the public
through airborne relzases to 10 mrem annually (EPA 1992), The DOE limits doses received by mernbers of
the public, taking alf exposure pathways into consideration, 1o as low as reasonably achievable (ALARA)
and not more than 100 mrem ennwally (DOE 1993k),
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LANL personnel, such as the MOX fuel Fabrication workees, who may be exposed to radiation are included .
in the health physics monitoring program. Whols-body doses to all individuals working in DOE facilitics
are fimited according to the ALARA concept and are kept within the 2,000 mrem per year administrative
control level specified by DOE (DOE 19%42). Additionally, the lsboratory siandards supplement the LANL
Radiological Control Manual by encouwraging further reduction of the administeative control levels for
personnel exposures during operations at LANL. For example, processés at TA=55 have ALARA levels set
below the DOE level. MOX fuel workers wear appropriate anticontarmination clothing, incloding smocks,

shoe sovers, and rubber gloves as nesded when working with radicactive material,

A small quantity of MOX fuel that can be used for the Parallex Project has been fabricatad in PF-4 at TA-S5,
During the production of the fuel, the involved workers were protected from dirset platonium and uraniem
contact by gloveboxes and personal protective clothing. Safe Opsrating Procedurss (SOPs) developed for
the fabrication and worker hiealth and safety were followed, Six months were required to teain the MOX fuel
fabrication technicians, set up the equipment, start up the process, and fabricate the 11,7 {b (5.3 kg) of MOX
fuel, The average involved worker dose for the MOX fuel made for research and developinent purposes was
335 mrem per year, This is well below the DOE administeative control level of 2,000 mrem (2 Fem) per year,

3.3.2 MOX Fuel Transportation

Commercial carriers are requived to transport radicactive materials in accordance with DOT regulations (49
CFR 179), NRC regulations (10 CFR 71), and all applicable DOE Qrders. For shipments that require real-
time tracking for security purposes, a TRANSCOM (transportation computerized satellite tracking system)
linked truck is used that involves a tamper-proof satellite relay svetem located within the wehicle. A
transportation plan detailing the shipment material(sy and associated requirements is developed and written
by DOE. The commercial catrier contracted for radioactive TRANSCOM shipments is required to follow
the DOE transportation plan. For overland transport, in conformity with DOT routing regulations for HRCQ
shipments of radicactive material, interstate highways and interstate bypasses are the required method of
travel whemever possible (49 CFR 397.101). Responsibility for cach shipment would transfer from DOE to
AECL at the border.

In the U.5., more than 42,700 miles of interstate highways are open to traffic. The network of interstate
highways serves virnaally all of the nation’s large urban areas and af) states but Alaska. Fatality and injury
rates.are much lower for interstate travel than for travel on other highways or by rail as shown in Table 3-3.
In 1993, a nation-wide fleet of 10,636 freight trucks traveled 2 total of 593,262,000 mi (954,770,000 km) o
existing U.S. highways (NSC 1994),

Table 3-3. Urban Fatality and Injury Rates per 100 Million Person Miles® irs 1994

Intesstaies 039 as.1

Oiher Highways 081 ’ 134.7
Urban Rail 1.11 0.7

‘{—iwm'. Cox and Love 1996)
* Apsarson mile is one person traveling ona mile in a vehicle, whether pesezenger or driver.

Most commercial transportation routes betsween major cities are along interstate highways within the U.5.
with the use of local access routes being required for pick-up and delivery point transportation. For
transportation analysis, the routes are divided by the ransportation computer model known as RADTRAN
into route-segments according to population density. [n general, three population density zones are defined
by the HIGHWAY routing core (ORNL 1993), The zones comespond to mean population densities for rural,
suburban, and urban areas and are expressed as persons per square mile or square kilometer (ORNL 1953).
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Rural is defined as 0 to 66 people per squace kilometer, suburban is defined as 67 to 1,670 people per square
kilometer, and urban is defined as greater than 1,670 people per square kilometer, Jn Table 3-4 the actual
population for each proposed potential route-segment is expressed using & weighted population number,

Table 3-4, Travel Summary: Potentiai Shipping Routes

Pearmbina 2462 | 1.9 70 1.0 48 | 38985 £353.5 207.000 2,080
Saull Sts. 3

Mario 3453 | 783 20.1 1.6 88 206.3 21748 | 515000 517
PotHuron] 2824 | 776 | 2086 1.8 0.8 308.7 21633 | 453000 800
Betroit 2,758 7.2 20.1 2.7 4.4 3357 22881 602000 | a0
|BuHale 34050 | 727 | 203 2.0 10,4 3162 21759 | 565,000 | BOS
Niagaa ~ v ,

Falls 3,085 7.1 20.8 21 104 { 3252 21280 1 594000 | 576
Watar~

own Jdze 87T | 25 1.8 1.4 £98.7 2105.0 814,000 324

DOE's hazardous material (radicactive and nonradioactive) shipments are small compared to the large
shipment volume from non-DOE hazardous material transport activities, DOT estimates that approximately
4 billion tons of regulated hazardous materials are transported cach year and that approximately 500,000
movements of hazardous matertals occureach day. Two percent of the annual hazardous materials shipments
represents approXinately 2 million annual shipraents of radicactive materials invelving about 2.8 rnillion
packages (DOE 1995a).

In comparison, DOE ships about 6,200 radigactive packages (commercial and classified) annually among
its sites. DOE’s annual shipments of radioactive packages represent Jess than 0.3 percent of all radicactive
shipments in the United States, and Jess than 0.006 percent of all hazardous material shipments. DOE's
unclassified radioactive and other hazardous materials are trangported by commercial carvier (teuck, tail, ot
air carviers) while abiding by all applicable DOE and fedesal teansportation regulations (DOE 1995a).

In addition, there are nonradiological risks of highway travel. These risks are caused by sir poltution or by
highway sccidents and do not involve a radiological release. Millions of miles are driven by cars and trucks
on the U.S. highways every year. The risk of a highway accident increases with the number of highway miles
teaveled by avehicle. In 1993, forexample, 10,636 Freight trucks traveled 593,262,000 mi (954,770,000 kre).
For the same year, there were 4.64 truck accidents per 1,000,000 vehicle miles (NSC 1994),

3.4  Air Quality

LANL and the County are remote: frorn major metropolitan areas and major sources of industeial pollution.
In 1996, air quality at LANL was much better than ambient air quality standards set by the EPA and the New
Mexico Environment Department (LANL 1997). Information on nosradicactive airermissions is summarized
in the LANL annual Environmental Surveillance Report (LANL 1997). Radicactive and nonradioactive air
emissions from LAINL operations are in compliance with the Clean Air Act {including National Emissions
Standards for Hazardous Air Pollutants [NESHAPs]) and the New Mexico Air Quality Control Act.
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3.5 Waste Management

LANL personnel operate an on-site radioactive management and disposal site (Arca G) at Technical Area
34 (TA-54) for low-level radicactive waste (LLW). Tn 1995, LANL operations generated 162,790 7?
[4,609.8 m®) of solid LLW., LLW may be disposed of on-site or thipped off-site to commercial disposal
facilities or other DIOE sites.

Some LANL operations generate TRU wastes. Personnel place these materials in containecs such as
specially designed S5-gallon drums, The containers are sealed and certified to Waste Isolation Pilot Plant
(WIPP) Waste Acceptance Criteria (DOE 1991). Containers are then transported to TA-54, Area G, where
they are currently placed on asphalt pads in air-supported structures, The stacking acray allows drums 1o be
individually inspected and the storage areas are monitored. TRU wastes are being stored pending shipment
to WIPP for disposal. In 1996, LANL operations generated 3,291.3 ¥ (932 m*) of solid TRU waste. This
amounted to 2 substantial decrease from the 7,080 fi? (200 m”) penerated in 1990,

3.6 Environmental Justice :
Under Presidential Executive Order 12898 of February 11, 1994;

“1-101. Agency Responsibilities. ‘To the greatest extent practicable and permitted by law, and congistent
with the principles set forth in the report on the National Performance Review, each federal agency shall
mike achieving environmental justice part of its mission by identifying and addressing, a5 appropriate,
disproportionately high and adverss human health or environmental effects of jx programs, policies, and
activities on minotity populations and low-income populations in the United States and its territories and
possessions, the District of Columbia, the Commonwealth of Puerto Rico, and the Commonwealth of the
Mariana Islands" (EQ 1994).

,DOE is in the process of finalizing procedures for implementing the Execative Order. The manner in which
environmental issues should be addressed in an EA is expected to be addressed in the procedures. In
December 1997, the Couneil on Environmental Quality (CEQ) released guidance on environmental justice
(CEQ. 1997). The analysis performed in this EA is generally in conformance with the CEQ puidance.

Minarity populations, a5 categorized by the U.S. Bureau of the Census, are considered to be all people of
color, exclusive of white non-Hispanics. Minorities include individuals classified as Black (Aftican-
American); American Indian, Eskimo, or Aleut; Asian or Pacific Islander: persons of Hispanic origin; and
other non-white persons, Within a 10-mi {16-km) radias of LANL, 14 percent of the 18,115 persons are of
minority status including Hispanics and Native Americans. The principal population centers located within
2 50-mi (80-km) radius of LANL are Santa Fe, Espaflola, and the Pojoaque Valley. These areas have an
approximate total population of 214,727 people. Fourteen pueblos and Native American reservations are
located within 4 50-mi (80-km) radius of LANL, The populations of the four Accord Pueblos are as follows;
San [idefonsc Pueblo has a population of 1,499; Santa Clara Pueblo has a population of about 3,000; Cochiti
Fueblo has 1,342 people; and Jemez Pueblo has a population of about 1,750 (Commerce 1991). Minority
individuals account for 65 percent of the general population of 133,028 living 10to 30 mi (16 to 48 km) from
LANL. Within a 50-mi (80-km) cadius of LANL, minority individuals account for 54 percent of the
population of 214,727,

26




Parallex Environmental Assessment

Low-income is defined as an annual household income of less than 15,000 dotlars®, As reported in the 1990
Census, 381 houscholds {(about 2 percent) within 10 mi {16 km) of LANL were classified as low-income
households. However, the pumber of low-income households increases sharply beyond the 10-mi {16-km}
cading. In the 10- to 30-mi (16- to 48-km) radius of LANL, 12,995 honseholds (23 percent) were low-
income. Within a 30-mi (80-km) radius of LANL, 18,519 households (24 percent) were categorized s low-
income households (DOE 1995b).

Both minority and Jow-income populations are likely to be present along portions of the seven anelyzed
transportation routes. Tables 3-5, 3-6, and 3-7 were penerated using state-level data from & recent study of
poverty in the UI.S. and fromthe 1990 census (Baugher and Lamison-White 1996; U.S, Census Data 1900).

Table 3-5. Environmental Justice Population Summary:
Los Alamos to North Dakota - Canada Border

Maxico (M) 25.3
Colorade (00 BB
Mebraska (ME) 96

towa {14) 12.2
South Dahota (SD) | 145
Nosth Daketa {ND} 12

1 As used in Baugher and Lamison-White (1996) “Foverly STatus 15 dafined by & sel of maney Incoma threshoids Tt
vary by family size and composition, Families or individuals with Ineome balow thelr appropriate poverty thresholds
are classified as poor”,

1 Minarity population figures, as defined for this chart, are taken from the 1ollowing 1990 US Census Tables: Black;
Amegtican Indlan, Eskimo, or Aleut; Asian or Pacific Istander; Other Races; and Persons of Hispanic Ouigin.

* Poverty thresholds wary by sizc of family and number of related children under 18 years of age. Tn 1989,
14,990 dollars was the official paverty threshold for a family of five persons, Poverty thregholds in 1989 dollars
range from 8,076 dollars per year for a family of two 10 25,480 doliass foe a family of nine persons or more (Census
199°7),
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Table 3-6. Environmental Justice Population Sumimary:
Los Alamos to Michigan - Canada Border

Mew Meddoo (NM} | 25.3 52.3
Texaz {TX) 17.4 - 500
Oklahama {OK) 171 20.4
Miszour {M0) 24 ] 13.5
IHinois (L} | 2.4 - 29.3
Inddiana (IN} - ¥ -] 11.1
Michigan (MI) 22 . 186

1t Asused in Baughar and Lamison-\¢hits {1668) *Poverty siatus i defined by a 261 of money incoma twesholds thal

vary by family size and compeaition.. Familles or Individuals with Income below thelr appropriate poverly Bireshalds
are clazsified as poor.

F Minority population figures, as detined lor 1his chast, are taken from the bollowing 1990 US Census Tables: Black:
Amarican Indian, Eskimo, o Aleul: Asian or Pacitic Islander: Otteer Races; and Persons of Hispanic Ongin.

Table 3-7. Environmental Justice Population Summary:
Los Alamos to New York - Canada Boreder

Now Mexico (NM) 253 B 823
Toxas (TX) o 17.4 50.0
Cklahoma (OK) | 171 ) 20.4
Miggoud (M) | 9.4 138
tilinale {iL) , 12.4 203
Indiana (1) 9.6 R 11,1
Ohio (OH) - 115 | 134
Pannsylvania (PA) T 122 183
Newt York {NY) 1.5 575

'f A% used in Baugher and Lamizon-White (1996) “Poverty stalus Is definad by a zet of mmwy Incomé mméholﬁs that
vary by lamily cize and composilion. Families or individuals with incoms below their appropiata poverty thresholds
are chassiliod as poor”.

$ Mincrity population figures, as defined for this chart, are taken from ihe Iollowing 1990 LS Census Taﬁles: Black:
American Indian, Eskimo, or Alaut; Asian or Pacific 1slander; Olher Baces; and Persons of Hispani Orgin,
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4.1 Proposed Action

This section evaluates the environmental effects ofthe Proposed Action. Each applicable resource in Section
3.0is evaluated in Section 4.0 for potential envirenmental consequences. The impacts of potential accidents
are described in Section 5.0,

4.1.1 Human Health

The effect on homan health from MOX fuel Fabrication would come from the penetrating radiation
environment within FF-4, Noninvolved sworkers, those performing other jobs as well as the usual PF-4
building personnel, would not be expected to receive a dose from the proposed operation. MOX fael
fabrication is not expected to measurably increase the airbome radiosctive material emissions from PF-4
associated with routine operations; therefore, no effecisto the public are expected. The shipment(s) of MOX
fuel to the Canadian border in specially designed package containers in 2 commereial truck is not expected
to increase the penetrating radiation dose to the public above background levels. No effects to the public are
expected from transportation.

4.1.1.1 MOX Fuel Fabrication

Estimates of long-term or cheonic human health risk from the radiation environment are made based upon_
currently accepted radiation risk models {ICRP 1991). These risk estimates show the ultimate effects of
radiation on humans, namely, an estimate of the added cancer Fatalities in the exposed population. Human
health risk is determined by converting the estimated dose into the probability of contracting a faral cancer,
The dose-to-risk conversion factor used for estimating cancer deaths was four Jatent cancer fatalities (LCFs)
per 10,000 person-rem dose (4.0 x 10 cancer deaths per person-retn) for exposed workers (NRC 1991a,
DOE 19934}, The health rigk 1o an exposed individual is best expeessed as the added probability of thae
individual developing a fatal cancer. As the probabitity approaches 1.0, the chances of development of a
Fatal cancer increase, As probability decreases, the chances of development of a fatal cancer similarly
decrease. For exposed populations, the probability iz more meaningfel when it is considered as the nomber
of additional cancer deaths. 1f the probability is less than 1.0, no additienal cancer denths ar; expected. If
it exceeds 1.0, then additional cancer deaths are likely to ocevr. '

No excess fatal cancers would be expecied from penctrsting radiation exposures associated with MOX fuel
praduction used in the Parallex Project at LANL. The 12 involved workers exposed to penetrating radiation
during total MOX fuel fabrication for the Parallex Project (including both that for the fuel that already exists
and for the additional amounts of fuel pins yet to be manufactured) are estimated to receive & maximum dose
of 661 mrem (0.661 rem) per year at work, The assumed dose used in this analysis, 8] mrem, is a
“conservative” estimate meaning that it leads to an overestimate of ultimate health risk. The MOX fuel
fabrication required to complete the test matrix would notbe a year-long process, and the assumed total dose
was derived 83 93 parceint of the maximum dose average for two workers in operations that are known 1o be
similar to the Proposed Action. The 95 percent dose is defined here as a dose which i expected 1o be
exceeded no more than 5 percent of the time as based on res! data from similar operations. The 95 percent
maximum dose js multiplied by the dose-to-risk conversion factor of 4 x 107 cancer deaths pet person-rem
resulting in a risk estimate of 2.6 in 10,000 (2.6 x 10/ per worker, which means that the probability of an
individual worker developing a fatal cancer from MOX fuel fabrication is slightly above one chance in ten
thousand. For comparison, the 661 mrem estimated dose is well below the DOE administrative control level
0f 2,000 mrem (2 rem) per year. The DOE regulatory annual dose limit for workees is 5,000 mrem (3 rem)
per year (DOE 1996b), which correspondis to an individual annual risk of LCF of 2 in LOOO (2.0 % 107,
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If all 12 Parallex Project workers were exposed to 661 mrem, it would result in a collective dose of 7.9
person-rem per year. Using the dose-to-risk conversion factor {4 x 10" cancer deaths per person-rem), the
caleulated rigk of annual excess fatalities for the worker population is 3.2 x 107 (Tuble 4-1). This is less than
1.0, defined earlier in this section as the probability below which no additional cancer deaths are expected.

Therefore, no excess cancer deaths of workers are expected from radiation exposures associated with routine
operations of MOX fuel fabrication at LANL.

‘Table 4-1. Summary of Estimated Radlation Dose and Risk of
Cancer Deaths to Worker Populations

k§
Parallsx MOX tusl G681 ’ 12 7.9 ] 3.2 % 10® par yaar
fabneation [681) ’

Operations would be analyzed, planned, and managed to ensure that worker exposures are kept as low as
reasonably achicvable. Based upon this information and the calculated risk, no excess cancer fatalities are
expected and workers engaged in this proposed project are not expected o incur any harmfisl health effects
from radiation exposures they receive during normal operations,

4.1.1.2 MOX Fuel Transportation

No changes to the existing highway infrastructure would be required to allow passage of the MOX fuel
shipment(s), nor would the roads need to be closed. The normal traffic flow along the seven analyzed MOX
fuel transportation routes would not be expected to change with the added presence of one to three
commercial tmck(s). ‘

A transportation analysis of the proposed shipment(s) of MOX fuel was performed using ths RADTRAN
4 computer model developed and maintained by Sandia Nationel Laboratorics in Albuguerque, Mew Mexico,
The analysis considered the following elements: made of transportation, curies of material, proximity dose
rates (transport index), type of packaging, and potentially affected populations. Transportation health risks
were estimated fornormal (incident-free) transportation radiological dose rates, and honradiological accident
effects (i.e., highway collision fatalities). The RADTRAN 4 computer model is discussed in detail in
Appendix D.

The shipment(s) of MOX fuel by commercial truck from LANL to the Canadian border would not be
expected to adversely affect the health of the public along the proposed routes. The incident-free dose is the
radiological exposure received by the public while the shipment(s) are transported along the routes,
Assurming, as an upper bound, all of the MOX fuel is transported in a single shipment, the incident-free doses
to the public from each proposed route would be below 1 x 10 person-rem . The doses are summeasized in
Table 4-2. The shipment(s) of the MOX fuel along any of the seven routes would result in a negligible
radiological dose to the public.

Similarly, the shipment(s) of MOX fuel by commercial track from LANL to the Canadian border along the
proposed routes would not be expected to adversely affect the health of the track crew, If all the MOX fuel
is transported in a single shipment, the radiological exposure received by the truck crew would be below 1
x 107 pecson-rem. The doses are also summarized in Table 4-2. The truck crew would receive a neghigible
cadiological dose from the shipment(z) of the MOX fuel along any of the seven routes. More information
on these doses is provided in Appendix D
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Tabla 4-2. Radiological Incident-Free Doses to the Public
and Truck Crew during Single Shipment

Pembina, ND 54x30° 1.2x 10
Sault Ste. Maris, Mi 6.9x 10° ) 1L.8x 1%
Port Huron, MI AR S 13 x 10 -
Datroit, 31 50 x10% 1.3 % 10*
Bultalo, MY 86x10° 14 x10°%
Niagara Falis, NY 8.7 x10° 1.5x10*
Waleriown, NY 7.3%10% 1.6 % 10

By using the single MOX fuel shipment as an upper bound, the risk of excess LCFs can be estimated forthe
total combined radiological dose to the public and truck crew for each proposed transportation route. As
shown in Table 4-3, the estimated number of LCEs would be very small (much less than 1.0). ‘Thercfore, no
ddverse health effects to the public and truck crew would be expected from any scenario involving the
shipment of MOX fuel across the U.S, .

Table 4-3. Risk of Cancer Fatalities for Single Shipment for All Routes

Pembina, ND 8.5x 10° i 82x10°
Sault Sto. Mode, MI 83 x10° ; 4.9 x 10°
Pornt Huron, M 75x10% ; 26x 100
Datroit, Mi 7ax10% ; 35x10°
Buffalo, NY 8.1 x 107 3.9x 10*
Miagara Falls, NY 8.2x10° 4,0% 10
Watertown, NY 8.9 x 10 4.3% 10

41,2 Air Quality

Alr emission from the fabrication of MOX fuel pellets and rods for the Parajlex Project would be a very
small percentage of the overall LANL annual air emissions. The MOX fusl pellets and rods would be made
inside sealed gloveboxes that have negative pressure and a primary air system fitted with HEPA filtration.
Laboratoties in FP-4 are alsoequipped with a separate HEPA filtered air systemand use nagative air pressure
to prevent the escape of radioactive contaminants. Plutoninm dioxide and uranjum dioxide powders that
become aitbome inside a glovebox would be captured by the glovebox HEPA filtration system. Tn the event
of a glovebox failure airborne particles would be captured by the PF-4 building HEPA filters. The filters
would prevent any measurable release of particles into the atmosphere. Glovebox HEPA filters are replaced
on an as-needed bazis depending on glovebox use and dust generation. PF-4 HEPA filters are replaced on
a quarterly basis or a shorter period if needed. The used filters are treated and disposed of as radioactive
saste. Any release of radioactive particles cutside of gloveboxes would trigger alarms, Radiological control
technicians would respond to the alarms and contain the sitvation. No MOX fuel powder particles would
be expected (o be released from PF-4 into the environment. In addition to continuons radiation monitoring
in the facility, the air emission stacks are continuously monitored and sampled for radioactivity,
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No change to the air quality along the route(s) to Canada would be expected since the MOX Fuel would be
sealed in rods and package container(s) during transportation. No measnrable radioactive particles would
be released into the air, A commereial rruck carrying MOX fuel would be one out of thousands of trucks on
the road at any one time. The overall contribution of nonrxdiclogical air pollutants from a single vehicle to
the air quality within 2 given airshed would be immeasurable,

4.1.3 Waste Management

LANL has established processes to manage radioactive liquid and solid wastes. Only solid waste would be
generated from the Parallex Project MOX fuel fabrication. The LLW and TRU wasie would consist of
gloves, tape, plastic bags, booties, metal pieces, and rags. The waste produced from the MOX Fuel process
would be within the normal values of waste production for LANL. The estinvated small quantities of solid
LLW (169.9 /4.8 m®) and TRU waste (21,95 RY0.62 ) are wel) below the LANL vearly (1996)
gencration of LLW (162,790 74,6098 m*) and TRU waste (3.291.3 RY/93 2 m*). The LLW and TRU waste
would be characterized by the generators before packaging. The wastes would be packaged following the
LLW Acceptance Criteria and the WIPP Waste Acceptance Criteria before being transported to TA-54 for
disposal (LLW) or storage (TRU waste). LLW would be packaged in speciafly designed cardboard boxes.
The TRU waste would be stored in special 55-gal. drums. The LLW would be buried at the TA-54 disposal
site. The TRU wastc would be stored awaiting shipment to WIPP, No mixed waste, hazardous waste, ot
additional nonhazardous solid waste would be generated from MOX figel fabrication. The sanjtary
wastewater production at PF-4 would not measurably increase. No radioactive or hazardous waste would
be gemerated during the shipment of MOX fuel to the Canadian border.

4.1.4 Environmental Justice

No disproportionally high and adverse buman health or environmental effects on minority and low-income
populations adjacent to LANL wounld be expected if the Proposed Action to Fabricate additional MOX fuel
rods for use in the Pamallex Project is implemented since there would be no anticipated measurable cffects
to the public from this action during both normal operations and accident conditions (the impacts of potential
accidents arz described in Section 5.00.

Although populations that are subject to environmental justice considerations are likely to be present along
the tansportation routes, there would be no disproportionaily high and adverse health cffects to any
population expected from the transportation events as part of the Proposed Action. Transportation accidents
are tandom occurrences that could potentially affect the population around the accident site. However, the
random nature of these accidents precludes any intentional disproportionate effect to minority ot low-income
populations. Also, asdescribed in Sections 4.1,1,2 and 5.2, there would be no anticipated measueable effects
to the public from transpart of MOX fuel, therefore, no disproportionae effects are possible,

4.2  No Action Alternative

This section evaluates the environmental effects of the No Action alternative. Each resource identified and
not dismissed in Section 3,0 is discussed in this section.

4.2.1 Human Health

Under g altermnative, no additional MOX fuel would be fabricated at LANL for the Parallex Project.
However, itis likely that TA-35 workers would be invelved with work on other plutonium processes, There
wauld be little change to human health effects compared t normal TA-S5 operations. No MOX fuel rods
would be shipped to Cansda, No shipment activities would mean that there would be no additional risk to
the transport crew and members of the public along the route from routine radiclogical and necident
exposures. There would be no change in the potential radionctive, chemical, biological, physical, or
environmenta] hazards that could affect human health st LANL or along the proposed shipment routes under
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this altemative. MOX fuel pellets and master blend of plutonium dioxide would continue to be swored at
LANL until some other use or disposition was determined. Storage of these materials would result in the
continuation of minor additional radiation exposure to the LANL workers involved in material handling and
management.

422 Air Quality

There would be no further fabrication of MOX fuel at LANL for the Parallex Project. No change to the air
emissions fromthe routine operations in PF-4 4t TA-55 would be expected. Therefore, the airquality at TA-
53 and the surrounding areas would not change from the routine operation baseline,

4.2.3 Waste Management

No additional fabrication of MOX fuel and rods would take place at LANL for the Parallex Project.
Therefore, no additional wastes would be penerated and mandged st LANL under this alternative. There
would be no change to the normal waste operations of LANL.

4.2.4 Environmental Justice

No disproportionate adverse effects on low-income, minority, or Native American populations are known
10 cccur with the storage of MOX fuel at LANL., Therefors, no disproportionally high adverse human health
or environmental effects to populations subject to cnvironmental justice concems are anticipated under the.
No Action alternative, No disproportionate adverss effects on Jow-income, minority, or Native American
populations would occur along the teansportation corridars becauze Parallex Project MOX fuel would not
be transported. No disproponionate adverse effects on low-income, rminority, or Native American
populations would oocur due to potential accidents during storage of MOX fuel since the impacts of storage
accidents are unlikely to be greater than the impscts of the MOX fuel processing accident evaloated in
Section 5.1 of this EA. That sceident would produce a negligible dose and no fatalities at offsite locations.

4.3 Comparison of Alternatives

The folowing sumunary table (Tuble 4-4) compares the two altematives presented in this EA and the
expected consequences under each altemative. The Proposed Action would fabricate MOX fuel and result
in the shipment(s) of MOX fuel from LANL, New Mexico to Canada without any negative affects o the
transportation environment and buman health. The No Action altemative would result in no MOX fuel
fabrication or shipment(s) to Canada.

Table 4-4. Summary of the Potential Effacts of tha Proposad Action
and the No Action Altamnative

Huran Health No anticipated axcass fatal cancdrs would be expected 0 from current
(rorral operations) from MOX fuel tabrication and transportation. conditions

Humarn Health Mo anticipated excass fatal cancers would be axpected | No change from current
{accidents) from MOX fuel fabricatlon and transpartation accldants. conditions

Transporiation Tranaport of radloactive materialz from LANL to the . Mo change drom currant
Canadian border would have negligile environmental SONGitonS

CONSEQUENCHs.

Adr Quality Negligibla emissions from MOX hee fabrication would No change rom current
have no impact 1o air quality. conditions

Wasta Managamant Negligible arounts of LLW sawd TAU waste would have N change froms current
no inpact on the wasie managemeant infrastucture, conditions
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44 Cumulative Effects

Cumuolative effects on the environment result from the incremental effect of an action when added 1o other
past, present, and reasonably foreseeable future actions, regardless of whatagency or person undertakes such
other actions. Comulative effects can result from individually migor, but collectively significant, actions
taking place over a period of time (40 CFR 1508.7). Potential radiation exposures o workers would be
maintained below ALARA guidelines, MOX fuel and rod fabrication at LANL would contribute anegligible
increase to the air emissions and waste generation from routine LANL operations. The small solid waste
volutnes generated from the fabrication of MOX fuel and rods would net be expected to affect or exceed the
capacity of the waste disposal facilities at LANL or WIPP; nor would air emissions be expected to affect the
air quality at LANL. The shipment(s) of MOX fuel to CRL would be very small in size and numbers, The
required number of highway road miles to CRL for the shipment(s) is very small compared to the millions
of miles traveled yearly by commercial trucks. Because the contributions to adverse effects from the
Proposed Action would be extremely small, it is expected that activities associated with the Proposed Action
wounld not exacerbate cumulative effects. The comulative impacts of operations at LANL, including MOX
fucl fabrication, are evaluated in detail in the Draft Site-Wide Environmenzal Impaer Starement for Continned
Operation of the Loy Alamos Narional Laboratory (DOE, 1998).

4.5 Operations in Canada

The NRU reactor at CRL began operation in 1957. The reactor uses heavy water a3 both modertor and
coolant and operates at 125 MW nsing a20 perceat endichment (percent uranium-233) fuel. The feactor core .
comtains ninety fuel sites and eight reactor loops and thirty isotope irradiation sites. One of the isotope
iradiation sites will be used to irradiate the Parallex Project MOX fuel. The reactor cumently contains
spproximately 45.9 0z (1,300 g) of plutonium that was created during normal eperation. The amount of 1.5,
plutoniem added to the reactor for the Parallex Project would be less than 5.64 oz {160 g).

The NRU reactor at CRL is operated under a license granted by the Atomic Energy Control Board (AECR).
in May 1996, Atomic Encrgy of Canada Limited {AECL), owrer of the Laboratories, revised and updated
their Facility Authorization (AECL 1996) document which was submitted to AECE for approval, As pam
of the approval process, AECB prepared a Screening Report (AECB 19964} in accordunce with the Canadian
Environmental Assessment Act and issued a license renews) (AECE 1997a) in August 1997,

The Eavironmental Screening Report states the following about normal operations at CRL:
* Envirommental monitoring is conducted by AECL staff independent of facility managers. This monitoring

is to provide a quantitative record of radioactivity in the environment, verify compliance with regulatory
limits, and Derived Release Limit (DRL) models and assumptions.

¢ The monitoring results show that radisactivity levels
m the environment have generally remained constant

or have been decressing over the past ten vears. .The Derived Release Limits (DCLs) are |

‘calculated limits on releases under normal
* AECL routinely monitors airbome dischargestothe | OPEration conditions which take into accoant
environment fme CRL which may potentially ""_’ various pathways for niansferofradlmwa
contain significant quantities of radioactive material. materials through the environment to humans.
The most significant radionuclides released as N
airborne emissions are argon-41, fodine-131, and

tritium, The average and maximum weekly aitbome releases from the site are provided to the AECB in
annual reports on Radiological Monitoring Results for CRL and Whiteshell Laboratories. These annual
reports show that the average weekly airborne releases from all facilities and activities on site summoed
for each radionuclide during the period 1992 to 1995 were less that one percent of the DRLs. The
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aithome effluent monitoring results for the last ten years (1986 to 1995) shows that relesses of the most
significant radionuclides are decreasing.

» Ambient tritium concentrations are monitored at CRL at eleven locations at or within the site boundary,
Based on the concentrations of tritiumin the air, the calculated maximum potential annual dose at the CRL
boundary due to tritivm inbalation and air immersion {skin adsorption) is 0.006 percent of the current
public doge limit.

» Radioactive liquid crissions from the site are monitored to measure conformance with the DRLs, The
results of the on-going surface water monitoring program indicate that liquid releases of «ritium from the
CRL site have not resulted in significant contamination of surface waters, Concentrations of tritiwm at
monitored sites are well below the Canadian drinking water quality guidelines, For a yearly consuemption
of 185 gal (700 L), the resulting dose would be a very small fraction of the public dose limit (<0.0001
percent).

» The most significant radionuclides released as liquid effluents are cesium-137, phosphorus-32, and tritium.
The average and maximum monthly liguid releases from the site are provided to the AECB in the annual
report on Radiclogical Monitoring Besults for CRL and Whiteshell Laboratories. This report shows that
the average monthly liquid releases from all facilities and activities on site summed for each radionuclide
during the period (992 to 1995 were less that 0,15 percent of the DRLs. The results of the surface water
menitoring program indicate that the concentration of tritium, cobalt-60, and strontium-90 have remained
well below the Canadian drinking water quality guidelines.

* All solid radicactive waste penerated at CRL is stored in'the Waste Management Areas at CRL. The
quantities of solid radioactive waste processed and stored are provided to the AECB for each year in the
annual reports of the CRL waste management areas. and the Waste Management Treatment Center.

AECL has taken steps o facilitate the testing of U.S. MOX fuel in the NRU reactor at CRI.. AECL has
obtained an inpost license for MOX fuel test shipments from the United States. The current import licénse
is for 3.8 Ibs (38 kg) of depleted uranium, 2.29 1bs (1.04 kg) of pluteniem, and 6.5 Ibs (3 kg) of natural
uranium (AECB 1996b). This Parallex EA analyzes the shipment of approximately 67.1 Ibs (30.45 kg) of
uranium, 1.5 Ibs (0.666 kg) of plutonivm, and &.6 1bs {3 kg) of namral uranium {Table 2-2), Although, the
amounts of plutonivm and depleted uranjum listed in the import license are greater than the amounts analyzed
in this EA, material shipments would be limited to the amounts listed in this EA. Significant changes in the
amounts of material shipped would net be allowed without additional NEPA revicw. -

Extra physical protection measures will be taken in accordance with the Physical Security Regulations for
Category [ materials. ABCL believes that an environmental assessment will not be required for the Parallex
shipments based on the use of the Type B (AECL Model 4H) shipping container. AECL also believes that
the Parallex test is within the existing license for the CRL facility and therefore, no test-specific
environmental assessment will be required to condust the tests (AECBI19970).

It is extremely unlikely that there would be enviconmental impacts in the United States because of the
condact of MOX fuel testing at CRL in Canads. This is based upon the fact that the environmental i impacts
atthe site boundary of CRL are veéry low and the nearest United States border is ﬁppmmmaml}' 120mi (193
km) from CRL. Tt is alzo extremnely unlikely that there would be environmental impacts in Cunada 25 & rezult
ihe proposed action For both normal operations and accidents in the United States. This is based upon the
face that the environmental impacts at tse site boundary of LANL are very low and the nearest Canadian
bender i5 approximately 900 mi {1,450 km) from LANL. It is extremely unlikely that transboundary effecis
would oceur due to transportation accidents, because accidents that result in the releass of plutonium would
be extremely unlikely,
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If DOE sclects CANDU reactors for the plutonium disposition program, implementation would be subject
to Canadian federal and provincial policies and regulations. These would include detailed, satisfactory
assessments of health, safety and environmental aspects before issuance of an AECB oparating license for
the use of MOX fuel. The public reviews included in the AECB assessment process are likely to focus on
issucs such as the safe and secure transportation of MOX Fuel from the international border as well as matters
specific to the reactor site (Canadian Embassy, 1996),
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5.0 ACCIDENT ANALYSIS

Abnormal events or accidents are hypothetical incidents that are not a planned part of routine operations.
This EA svaluates three hypothetical accident scenatios (sco Appendix D) that have a reasonable probability
of occurrence and are provided as the bounding cases that could be associated with the fabrication and
transportation of MOX fuel and rods under the Proposed Action and that could affect workers, the public,
and the environment. One accident scenario occurs during MOX fuel and rod fabrication and the other two
accident scenarios oocur during fuel shipment(s). The potential accident scenarios for the transportation of
the MOX fuel from LANL to the Canadian border were developed using the RADTRAN 4 computer model,

The three sccident scenarios developed ane expected to be bounding, The scenarios are bounding in that their
estimated fikelihood of occurrence: range to “extremely unlikely” (i.2., to once every million years [10% per
year]}. The scenarios represent the upper bounds, which means that other credible accidents would pose less
serious risks. Table 5-1 shows the qualitative classification of likelihood. The analysis of the three
accidents resulted in low consequences for each accident. The involved worker and public radiation
exposure was low, as was the calculated LCFs.

Table 5-1. Qualitative Likelihood Classification

Antiipatsd 107 = p » 107 Incidents that may occur several fimes,
Unlikely 10%¥ 2 p > 107 Accidents that are not anlicipsted to accur.
Exrarely Unlikely 1 p > 10 Actidenis that would probably not oocur.
(Beyond Extramely Uniikely 0z p All athir accidents.
Sowrca: DOE 192db

5.1 MOX Fuel Fabrication Fire

This accident scenario occurs during MOX fuel and rod fabrication in the PF-4 plutoniium processing
laboratery of TA-55. The fire is ocours adjacent to a granulation glovebox where the pellets are screened
through a sieve. Nearby LEW boxes filled with combustible materials are ignited by gensration of internal
heat or a spilled flammable liguid. The labaratory is unattended, at first, and the fire spreads to the mubber
gloves of the adjacent glovebox. Workers then enter the laboratory unaware of the fine and are exposed to
plutonium dioxide by breathing airborne particulates produced by the fire. Depending on the particle size,
the: inhaled plutonium dicxide would sewtle in different parts of the respiratory tract. The inhalation of a large
amount of platonium dioxide in a short time period wonld be characterized a8 an acute exposure. The health
effect from an acute exposure would be radio pneumonitis, which is the inflammation of the lungs with
pneumnonia-like symptoms. A large amount (1.0 uCi or greater) of plutonium dioxide would have to be
inhaled 1o give the large dose required to cause radio prewmenitis. Radic pnenmonitis has been observed
in experimental animals but never in a human. The inhalation of a small amount (roach less tham £.0 uCY)
of ptutonivm dioxide would be characterized as a chronic exposure. The health effect from a chronic
exposure would be the possible development of respiratory cancer decades sfter the exposure, A chronic
exposure is analyzed in this accident scenario. Under this scenario the material at risk is the plutoninm
dioxide in the glovebox. The likelihood of this accident occurring was caleulsted to be between one in 100
and one in 10,000 years (10% wo 10™) and categorized as “unlikely.” “Untikely” is defined in Table 5-1. An
accident consequernce computer code was used 1o extimate the radiological dose to involved workers at 1.8
x 0¥ mrem. If all 12 workers were exposed to this dose, this would result in a rotal worker dose of 21.6
person-rem with a risk of LCF of 8.6x10°%,
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A radiation dose of 3.14 x 10° mrem was estimated for the maximally exposed public located at the
Royal Crest Trailer Park (Park), which is a privately owned mobile home park situated about 2,953 ft
(900 m) north of PF-4. The low level of released material within PF-4 and mitigation of the release by the
two-stage HEPA filtration system result in a negligible dose to residents at the Royal Crest Trailer Park
and no LCFs within the offsite population. Analytical details regarding this accident are provided in
Appendix D.

5.2 MOX Fuel Transportation Accidents

The transportation accident model assigns accident probabilities to a set of accident categories. Eight
accident-severity categories defined in the NRC's Final Environmental Impact Statement on the
Transportation of Radioactive Material by Air and Other Modes, NUREG-0170 (NRC, 1977), were used.
The least severe categories represent low magnitudes of crush force, accident-impact velocity, fire
duration, and/or puncture-impact speed. The most severe category represents a large crush force, long fire
duration, and/or high puncture-impact speed. The fraction of material released and material aerosolized,
and the fraction of material that is respirable (particles smaller than 10 microns), was assigned based on
accident categories. Conditional probabilities, (i.e., given an accident, the probability of that accident
being in a severity category) are assigned to each accident severity category. Because all shipments will
use the previously described Type B containers, even severe accidents release, at the most, a portion of
the material being transported.

Traffic accident fatality rates are estimated from published accident data described in Table 3-3. Note
that fatalities due to traffic accidents are much more likely than fatalities due to exposure to radioactive
material, due to the protection provided by Type B packages. Table 5-2 lists the public radiological
accident risks based on the assigned probabilities and consequences, and the traffic accident risk based on
3 round-trip shipments. Since the amount of material shipped does not vary, the radiological accident risk
is independent of the number of shipments.

Table 5-2. Accident-related Risks for Each of the Candidate Routes

Pembina, ND 1.4 x 102 36x10°

Sault Ste. Marie, M 1.6 x 10™ 46x10°
Port Huron, MI 1.4x 10" 4.1x10°
Detroit, Ml 15x 10" 40x10°
Buffalo, NY 16x10™" 45x10°
Niagara Falls, NY 1.6x 10" 45x10°
Watertown, NY 1.7x10™" 50x 10°

An accident scenario could occur anywhere along the transportation corridors, and could have
transboundary effects on Canadian populations No early fatalities are expected for any shipment
configuration by any route. The maximum potential accident consequence (50-year population dose) for
the single-shipment configuration is 1.2 H 10° person-rem committed effective dose (CED) for an urban
link of a proposed route. The probability of this accident consequence occurring is very low (8.1 H 10™).
The expected number of excess LCFs from breathing plutonium dioxide particles is less than one in a
million (6.0 H 107) for the maximum estimated population dose. For this accident scenario, an individual
standing outdoors and within a few meters of the accident would receive a maximum first-year dose of
5.8 H 10? mrem from breathing plutonium dioxide. The population and individual doses are very small;
no LCFs from an accident would be expected from the shipment(s) of MOX fuel by any of the proposed
routes. The probability of such a
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severe accident occurring snd adversely affecting the public is extremely unlikely. Appendix D provides
more infoermation on transportation risk and consequence analysis.
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6.0 AGENCIES CONSULTED

The following U.S. and Canadiun agencics were contacted during the preparation of this anatysis regarding
the MOX fuel and rod shipment(s) to Canada for the Parallex Project;

*  Atomic Energy of Canada Limited, Mississauga, Ontario, Canada LSK1B2
+ Canadian Atomic Energy Contrel Board, Owawa, Canada K1P559
* 1.5, Department of Transportation, Washington, D.C. 20590

*  U.S. Nuclear Regulatory Commission, Washington, D.C, 20555
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APPENDIX A. COMMENT RESPONSE
A.1 Summary of Comments Received on the Preliminary Draft EA

As shown on pages A-2 through A-39, DOE received 40 comment documents from regulatory agencies,
public interest groups and individual citizens during the comment period. The documents are not numbered
sequentially for clerical reasons; all unique comment documents received by DOE are presented in.this
appendix, Twenty six of the documents received are letters or faxes, and 14 are electronic mail (e-mail}. Six
of the documents were submitted from addresses in the United States, 32 were submitted from addresses in
Canada, and 2 documents did not have identifieble addresses.

As shown in Table A-1, approximately 150 comments were received, Thirty-ning of the conmentis are on
the technical accuracy of the EA, with 19 of these comments telating to transportation issves., Eleven
comments questioned the relationship of MOX Fuel and the Parallex Project w0 the U.$. Government's
nonproliferation policy. Nine comments questioned whetherthe EA meets NEPA requirements, and whether
a EIS should be prepared. Seven commentors expressed a preference for an altecnative, with most supporting
the no action alternative. $ix comments recommended that the scope of the EA be broadened to include
other issues. Tiwwo requests for a copy of the EA were received, and three comments expressed views that
are unrelated 1o the proposed action. The remaining 75 comments are related to Canadian issues and
CONCerns.

Table A-1. Comments Recelved on the Preliminary Draft EA

Commants on Scope of EA 8
Comments on NEPA adequacy )
Comments on Nonproliferation Policy 11
[Pratsrence for Alternathes ' T 7
Comments on the Technical Accuracy of the EA 38
|Comments on Canadian lesues 75
- {Requesting Copy of EA , 2
[omor a
' TOTAL 152

3 Nineteen of thesa comments are on tmnspartaion issaes,
A2 Summary of DOE Responses

Table A-2 shows DOE’s responses to the conuments received during the comment period on the preliminary
draft Parallex Project EA. As shown in Table A-2, seventy unique responses were propancd by DOE to
address the comments received. Most of the comments received by DOE did not require changes to the EA.
Although the Canadian issues are outside the scop2 of the Parallex Project EA, Section 4.5 (Operations in
Canada) was added to address these concerns.
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A3 Comments Received During the Public Comment Petiod on the Surplus
Plutonium Disposition Draft EIS ‘

DOE reccived additional comments on the Parallex Project during the comment period for the Surpluz
Plutonium Disposition EIS (DOE, 1998b) thatended onSeptember 16, 1998, Although these comments were
submitted to DOE outside the comment period for the Parallex EA, they are summarized below, and have
been considered to the extent possible in preparing the final Pazallex EA, These comments are related to four
issues:

Opposition to transporting MOX fuel throngh Michigan,
Support for transporting MOX fuel through Michigan,
Timpacts of the Parallex Project in Canada, and
Extension of the comment period for the Parallex EA.

» & » @

In response to the comments on transportation routes, and upon additional investigation DOE has modified
the final EA. DOE has determined that the route that crosses the U.S. - Canada border near Port Huron,
Michigan will not be used to avoid undesirable waffic congestion caused by the continued renovation of the
- Blue Woter Bridge, DOE has added four other shipping routes for consideration; one erossing the bordernear
Sault Ste. Marie, Michigan; one ¢crossing near Detroit, Michigan; one crossing near Buffalo, New York: and
one crossing near Niagara, New York. It is unlikely that the Detroit route would be uzad due to hazardous
material restrictions on the Ambassador Bridge. Revised analyses in thiz Final EA still show that risks 1o
persons along any of the transportation routes, and to the truck Ceew, would be small, Operations in Canada
are discussed to the extent possible in Section 4.5 of this BA,
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RE: PLUTONIUM
h L. lundersiand thay plutonium preseats
ATHREAT TO HUMAN LIFE;

a) A fow cillignmes (nbout the size of a geairt of it} inhabed,
bums and destroys ung tizae wad causes dosih En monghs,

B) A few thousands of & milligm (an invisible spec) inhaled,
tauses lung sancer.

2, Lese than 10 pounds of platonium can cuily be made inlo sn
atomic bomb,

" forms a varisky of highly radioastive substances, many with & half

Tife of teonsands of years.,
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Document 25
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Harry G. Kalish v
# GUMMIT CIRCLE, WESTMOLUNT, , Y 183 LS. Deptemient of Secrgy
s Fions: (518 Y3003 ML BEAN TRIEEL
Fog (314 9393001
: DANGERS

L. Accident in wenspost, spilling plutonivm on the ground s in the
wl - :

2. Hijacking of plutonium shipment by nations or emorists who seok
world dominasion, or “$icnply™ by extortiondats.

3. Accidents in nackear power statipng ~- Chemokbyl 7t

4. Dispoaal of dangerous redioactive peoduce after the fiael bundlas af
POWEr stations ava exhausted,

AM Y COBRECTE?

Ror the take of North Amegicanz, foe the good of olf husanicy wocld.
wide, is there anything YOU CAN DO?

Sinccoely,

e & fadisk,

Hamy G. Kalish
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Do Terelnd
U5 Deparimuant of Energy
Eowt Adsanis New Mexico

RE:  Envirceuncotal Asseamunt of Uhe "Famallex Troject”
Peopoaiext Astion: Febrication and. Transpoet of

Ocar bdr. Triched:

On tazhal of the Cansdian Coaitions fix Nuckosr Revponidbility, a fedesaliy

aegndiation with a charitable toofree status, Fa seriting
annesriing the "Tamlbex Projoct”, which fnvolvia the fabrmtion of woapons:
e platonium. inko veactor Raet ("WICECT) ok Low Alamow, and transponk of
sadd fucl bo Chalk Mver, Culariy, {or teoting in an experiewestal seactor. |
ondezatore] thal 1w "t bars® is 2 precunsar for the powibla wvsniual luge-
woale importation of pluboadum MOX fad for use in CANDU neodear tesciors
aver a period of to or threy doondam, .

In pertisular, | refor bo the prelissinacy Exvirxencnie] Aosesmvent 3
by the 1S Departasent of Encrgy on the Paralliex Projoct. As-one of

rulewna of plutonium oxide partides to the atincaphere and smibsaquent
inhalation of wech pasticles by everaess. of the pobdic, it i chaar that &
seuke eivircmumontal amssement process sk be iniated s Bk the detsils

- o Uk analysio cen be oritically sonatiss et wsd algernative soenarios stuidied.

B la nobewonthy that (e pratiminary B4 does not specifically discunst sugurity
Pratinipts o srmed paands K the of pedorbim hadl, tber than to
describe a tamperapraal on-basod seullibe Tracking system for the frucks.

| Howews, it ie spparnt that any stempt 1o hijack the shipoents by ke of

arms oould Bawe envirosmental conseguences, and i just 2 oodible as the
oibser decident svmcion disoassed In thve BA. Such sconurios v b
included in » comprehensive environasenial sssenmit proos.

b Caiada, 3even CAMER) mactoes are sbabed Eor shutdown du b & piiy

ety culbure’, manifosted in subratandand practioos, soepy ma et
and o buge Im';dng of sadety-eelalad painbmance problems at m‘m?mm

[ Thee esactoes bo Lre ahut domn imclucdc the Bruce & resctors which wore

nelixtned by ABCL and Onlarko Eydeo aa the bt eandidsios for evenbal use of
MO fuel, This ealls inbo the judgmenk of ABCL ifils and the
wisdin of consigning fued bo ABCL withaut agy | ont
oversipht. Indoed, we believe thid e saume “safely cultupe” problems that
have been sdentifived al Ondacie Hydro may welt apply to ABCE abao,

Ax ptated in the EA, “envienmostal secuimenst of activities comductod i
Canadda would be the responsitslity of (the Canadisn % Howews,
{here hae boen no arviressental ssamvosant proorss initisted In Canada b
Fact, thive has beeh na public proroe of any kind, bo involwe the Canasdian
pardiammed oF the Canadiay o, i dhsappooiving, or
olbwririe coemenling om this proect,  Foc US autholies (o apprene the
propt unda sach droamstances mould Inevitably l&dmw
oppoiition witkin Canada. We uege the DOE w #xquek the Cxnadian gorem:
ment o condust wn enslronmontal asesaieng im parallel withs yosr s

Lbhawe reard e Pred ectuional Dvals of e Brylronmentad Assesseveat foc the
Faraliex Paojeck Foet MunuFictory sud Shipmenk, prepared by tee Lo Aksiics

» Area Cifice of the US Depastmont of gy on Augus 18, 1997, "t provids
Envrgy oo,

sulficent inkewalsen 2o that TOE may vibvether & Finding of Mo
SigniBicant Imgact ix wapranbed dor the Proposed Aetica wr whether an
Exevirerumurital Impact Stabemenk (BB nivok be prepared.”

| belbeva that tbe draft dotumeik conkaing i many guestionables assumptions
ek it cannet be tsed 10 support o Biding of "no AEoiliant impact”. A
sample of thee quasiiesabie kenmplions is given below.

- “All apent fud resul g Trow thae linti wiould be dispoesd of I Canads usder

the Canadian spest fudl peogram®

Thesrs is at noaorepbed mpent fuel disposall program im Capads, The.
napert of lm Enviconmental Amcosement Panet on AECLs CONGCERT of
ugical disposal.is st not completind, and B hus Been no polptil -
maade au Wnwhether or nof e conecpd wilk b iskercd corptabl

Thas there b no-spent fuel disposal proyren in Canasdy, sk prosect.

During thve hearkngs an ihe AECL divponl concopt, the ovarwhelosng .

enajovity of Enlervonon <<pmomod mm&@m w bo Cacada aepeplivg
wera

suciusy washy from other countries, even i Bhe geclogie dispomal ¢
bb:msdin‘kmllza Wihile the MOK fued may ot b
hudwwau:em WAE%MIN&MMT@& o
eding B s fued i porprtuity woedd be oy
g'mdﬁmnsﬁm.i very tendisicublic procsdant. Thus, tie ssenmpton
stated in the deatt DOE dosxasend reveals s #ignificant misundersbanding of
Fhe grotaceil whustion. in Canads regardivg upeok fisd and i “dispunal®,
h%fﬁwbﬂpuﬁmd,ﬁnnpﬁmwhwlmfudwimhmm
ber e USA, shioulid 'ﬂtwidqnd.wilh&"gm:?enﬁmmm
wisle manapesent joplicakion dicyssod ly. ’
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Foam the Execulive Sumsnary:

“A sacoemsdl MOX furct beal ool bed s dhee dicgosilion of surplus weapons-
;‘.ra&:pluhﬂium from the U5, amd fursds by ieradiation in CANDY meackors
et Caevada™

&

Mthnugh‘&tkidﬁmbmpsm Ontsric Hydeo and ABCL « bt

organimbions that soe distinct m&-hh;ﬁnﬂfmmymwt
bervddi to extend the operaling lietime of oudear roacons in Canada = twre
bea bwon e pandinmoendary debate oo this bople, ne pubsdic comultstion of any
kind, and v maaduty for the Priove Minivter to make any such offer s hay
brere been described in the dealk docuareat. Tiw enims stups Usat ane taken.

appraval will be forthcomlng, withood sy sctust public procees or public

eowuiiblation taking placy in thie country; the moes indignant Canadisns will
become with tive entipe conerpt. Bt ls ot adviasble Rx DOE k- procecd on. the
atsimpticn ut Canadisns will accept this industry-driven proposal,

In fact, quite rocently, Profomor Pranddyn Griffitba of the Univesity of
Tﬂfmbﬂﬂ'ﬁwﬂﬂdw‘ i WW:MM&:W
0 T woapom-deived MOX in CANDLU resclons based: on & twoclay
r}mowm&hvdﬁvg ﬁmmoﬂha critio s nude;*lndm

sk Orrbario Hydoo, AECL, critics of ¢ '
and other intevested partics (held back in Cokibnr 159960, mm:gf
cagefuly b all aldas s ihe detnite, Profascs Griffithe concladed thak
proposal should be consignnd Yo cblivica®. We believe tat that msy wll be
he consmis view among Casadians once the public is given a chanes ta
cosaider the MOX proposal and ba cosumint on it

I8 i disquieting to Canadlans 1o set Unwarnabed died prepalicinl seumplions
aBoul Capidey svertianl role mmmw‘ﬁ DOR dovunventa.
The E15 to be prepared shaould avold making socls s phions.

phutcnium content (zlven the adduiceul plutewiuen ereated fhkzgh peutnon
activadion} is only 2 Jitthe moew tham one-half

This U st MDX fuek comaine a phnesival peposibory Tor meapors-usable
uterivm for tors of thowsands of years after tha soealled Tusmsag” of the
X. Abany Bic in Hw folone, sy segism can fake the plutcaium oot of
e f WIOX Boek and 1w it o make nuchar wipans. Foe B fisk Rw
the tntenie rdistion Gelde cawmd Ty the Gesion products will make
1 iwm extrackion difficult, bat by no ssedod ieaposable. Hewoower, a9
Hane g by, i apis MOX wil bocoms ban and Tow intemdy radioadtive,
and mare aod more approachablie wittout e need foe apase-age shivdding,
Aa the ceotuafics sk By, 1he plisdniam will become more 3nd more 3ocusible
and usablo in mudear woapons.

| amn sure that the scientsts aE DOE are awanc of these fact. Bowevsy, it is
distraalg e see Incoessct atemenls, iach, ix tive vne gquobed Abmwe, in 2 dmit
onyirorvmental assessnwent document produced by thake atnee seleniies. Bt

. dicred not inciplee confidieses o Jand coodibility to th rost of the document. It

wiaikt bo helpiul if tha 35 to be prepared woubd give 2 moee aomanbe
description of the reaklatically aghievable gealhy of Ui Propowed dction.

1.2 Background

T Fandamvintal prirposd of tha pregrasn is to mainkain a high sandaed of
soasrity aed socounting for these Flasle caberiske whils in somge and L

s weire thee plaiiooium prodiooed For puclear weapons and Jecimed exotid 4
natioeud security needs lacw e i il Fubvrd Iy never again swed for nudear
wepons

Burning” weapans-derived MOX in CANDEY pescor caa ok “ersurs” that
thve pluboijam atained bersin is “hoves sgain used for oncear weapwu™
Futoniume239 has 3 2000 year halidifs, and only # faction of the
plesiedum-233 in tha MOX fud can be fssioned in CANDU escbors befors
the remainder fy dected B the spent MO fusl. fndied, tha st redoction in

1.3 Purposs and Hood for Agency Action

DOE ot best and demsonstrate the faasibility of burning MOX fud In
CANDU reactors &8 part of iuup[nﬁ-mk b evaluate the disposiGon of
wnepliin v poviiegrada fastle sl

kkdwfymhaﬂmﬂwdmﬁdmm‘wﬁmwﬁlw:muhuﬂ
CXYE will be an the evaluation conduced by AECL & o the speific
besk Dol nnd the ovenall feasibility of the MOX-burning peopesal. Yex th
draft docuneent secars & baply otharwise: Sal BCIE il "t and
semontrase the foasbility” of this concept. Thee sifuation nieeds kbe
caificd: what casetly b the asisnption heu? .

Ax it is stated in Section 2.1, Description of the Propoiod, Action, "The ABCL
weoukd ba poeponsibio foc conuducting, all subsoquent tosts of the fucls -
perfoesrance and the Functize of the reasioe dissing the procees.: . Fucding the
NRU rooctor withy MO Foel would be part of a Beaalbility teet to desarmine
MOX forl performance in o convertod CANDLT reaebon wiap.”

Criven ABCL s teasck rocumd of it jo sodpocy, angaging in sclfaerving
advocacy, and Bendi the rulie (o autieve what ane Gunedered bo b
deskrable erely, we by huive hocgirlideanas in ABCLY veliability tu give

unbiased advice an such motters. There will be & utrong templakion for ABCL
1 jalerpect the sudiz of thy Bt in 38 Faourmble » light as posible in coder

oA dTyS PUE SMIEINUELY g 109101 XITYLE] aq;mj PIESISTY [HYUITIIATALT
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b wins wppetval for the pvqcct. I the akueswe of indicprndent o
and for public procees, m&:@ydliﬁnﬂtfw

e
E ARCL bo resist. 'himﬂsmadmmdmmm

rexulty and Feu‘bu:ityqunﬂa\-wﬂlbemmd,uﬂbywhm

1.4 Scopa of this EA

When detalls about a Fropased Action are i # “Bounding” analysis
it st b mnana potenitial effecks, M‘Hiipﬁlhdlun

reasonshie mankmum sssunsptions anx gisde mrﬁn;ﬂuswmpnm
needed foe v todyling of the Propossd Action mﬂmﬁuﬁhmmgg
yuualfy provides an overestimation of potential sfincts,

Many quedsons come to mind, Frst of all, in wihat senso e "didaile™ abot

- the Proposed Action insaenpldc?” Shiaukd thie not be ebucidatad

Mwmmm\)tmwnm“mmmm and ia
there not sanve: incridilncy of the words
dmwipﬁu:-o;fmnmmm‘? of e the hd of

i m‘bld'mwm conoept:
“maaiealan®? This showlkd be wpelied out precisely.

Fenally, what sncassnemiand of hmmw}mmﬂﬂﬂﬂtlﬁ!
mdumbu‘wuﬂfwrd-mmwuumaf | effoct? Bs
this nict moee of & belled thio & gagamit of fat? Do we have examples
wihiery Wik kind of analysis docs pol overastienate Ghe potestial effects?

The s EIS should provide the nooessary detadla,

2.1 Dmmmﬂun ol 1he Proposed Actlan

Thar anvireamenial review presented Berelm 1s 1lmiked B the Bbdation 2nd
of MOX foel Fross LANL b ibe Carsidinn border.
Envi wiital coni sssemament for activities conducted in Caneda.

maummmmdmm&nw

Ba thatw it my,ﬁrayrcmmdmmwmahdmym'm
menikal RASEW Peocid this is not the nespansibility of
Aher U9 DOE, would ltmbepwdh&* %smammwmrm
ment o Canada to hold o puralid cavincosvabal ssetsnmierd procoss « since
har “Piralfies Projest™ is after all, 3 paralldd enterpeisc?

il

12

ol devired in the finkshed
;MMmmtm

2.9.1 Nanutactura of MOX Fusl snd Rods

"Ihe plutomivem dioside is put though a thermal treataent pracess b
mewove lmpuitics, auch as galiium, ™

The dwlt dicynsent i sirangely quist sbout G part of the MQ@C fabrication
procesa. Arc therg oo conmivable mvicnmental consequences, o special
contamination problema, no paraudar worker oo coexeivable

accidwnt senarios, in coomection with this Haernaal reument ? Just
how sucoslis] ia this in remnoving impurities, pa moilmml
Are the anticipated radiokion cepumrns mtmanywaym the degres
The perw EIS sbould have a

2.1.2 sl*ﬁpping Packmga Eﬁu;ﬂpﬂon and Hod Packeging -

For mvatively lon-level radioactive matedals, DOT SpaciBfiation Tope &
P pacicapes srp oaed. Thell Bacicspie ate designed fo retain tuelriconbesyty wader
nonsal nspostation conditiens. For the Pacallax Project, a Type A stibpping

mmmammqudumadmmmmmmw

Thedmtpbmntﬂwdxlppngpﬂcknpmluwvmpmww
that plwtocsiven, i x etrabegic nudear material, What sbour aemed sikris i
steal the MOX fuel oe 1o hijack Bw ghipsmink in some other way? Such
scoraryos shoald be discusned in the new BIS

Tk-’fw*hﬁlafplﬂsmﬁ o Boruee wan designed an
manutactured by Canada

Shipping Packape. This package MMW&WEMM&

What evidence does DOE have thal G o yoax tostedd at Bull
aukmmalmhz}u;hlpmdumm Qa'm Y biads e 60 be

@Mnﬁ{‘ the DOE? Allduurdate&inﬂwuﬁquﬂmcmutrmt&mld
* be incbuded

« bt Lo donomon aa e Modsl £H Enmhﬂfml Bundle

Eal

3.3 Human Heaslth

Thon four musgor sources of manmade mdiation are medical sadistion
eex, nuclens medidine, conimmver producis, and other sdacelfanions

preacedy
]3 wsources (LANL 19955 (Table 3-2)

1t i3 dlsegubeting, bo st nomention of oudest fallout Brom bonst koating bisted

ax one off tho wnieeea of mamunacdn rodiatisn, particulardy in the conoxt of the
dixpoition dmw wespans-grade pluloniam,

wwandjgs pus axmmemuEly [9ng 10folg SHIIE] I 10) LAY [EIGWUOHANY
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Pensbrating sposane iv used in this E& as the unit of comparisen for hunsin
effects of rouline and sccdant eventa foc this Proposad Adfion,

Clivem the fagct that Plum;i?;l £ an alpha wmitker, ¥ B dousding and quite

bl that penetratizg caposin should by s o the unit of
mr«hmﬂhdﬂu wifocts in e case of acckdents invalving e
rebease of plutinivom inke the eavironment. The now EIS sl ren adupt
such a policy.

3.3.2 MOX Fusl Trapsportation
For shipments that requie real-ma tasiting Sor smurity purposes, 3

- TRARS OOM {bran spoctation sonsputariawnd 4 bellile tracking, syasea Hnkad
- brack s weed hat Involvms 3 Geepes-provd wdadiite relay system bocated

within the vahicle,

Aggain, thiv undecstarnlable o, wrlth shecuiniby imiplion the neod e
“include scenarioa of artncd etforts 6o Bijack 1w whipmok in the 1S,

3.8 Environmamntal Jistics

Tramportation s dents are madoms oeoironncis hat could potentislly alfect
thve population around the secidand aite. However, $he random nature of
Ut inteidents pracludes sny intentiona] dapeoporionate effect W sknority
o low-inceana populatlons.

Transpwtation scridenis causad by womed inbervontion are not randoc
socurvoncos, and may inbentionadly be katussed o amcw which amo

disproparticeutely popidated by nsinrity o6 low-income populationa

4.0 ENVIAONMENTAL CONSEQUENCES
4.7.% Humsn Heslth

Tha b ik risk 46 am exposndt individual inbest expreseed as the ad deod
probabillty of that indlvidusl developing » fits] cancur.

Given, the fast that civilians may inbale or ingest pluboniom axidu v the
revultof an accident, one must Breypouded Lakad Sancerd. b Gibaer dokrimantal
bealth wffocts. For axamgibe, it aliout the effocts on the foctus of a pregnant
wiman? Wiad about genctic damage? What sbout non-fakal ¢angera?

18|
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5.0 ACCIDENT ANALYSIS

Aboomal evends or acddients ams hy poihefical inddents that are vot &
irizvad part of routine operations.  This BA evabuates thea bypothylical
wixidunt sornarion (see Appendis C) it bave a resaanable probabliity of
seciroence and ace provided 3¢ the Boynding coms

The ranpa of sccident soerarics i tog limited, For ome thing, it does oot
include the posa®ility of srmed istervention in an effort bo stoa) Mraligie
nuclear mntarial, aod the potential envvinanctal corsoquences. of such an
attack. 1t aba deva nct inckuds e pomsibility of an soddont o » brédes
leadling to a drop of the truck of ita conleats G in. sxoom of Sue drops ueually
considered kn deslgning Isesportibon packagos © - Co T

5.2 MOX Fuel Tranaportation - Aceideris

T ecadibliv tranapirtalion sccident scenardon waee ssalyied for the
abipment of MOX fusd to the Caaadian bonder .. »

Thar Girst accident bates 5o an event thatbeads o the MOX fual g

coatainer breaking open, ignlfing, ead celsasing plutonivm dicxides partictes
lodo the Al As wix apper bound, this aocident wenaic saames tha MOX fud
irtmrsported kna et configusion. The public is amumad bo be
near ansuh i Uhe i dert b breaihe air contaminated with phubsn im

Evidendy, any accldent soersaeicn beading v this kind of rosult will have to be
wruticioed mruch moce closely, Hlow doos the burnlng of ihe contaings rosult
ina eedease of pluboniue axide ity the wir? What that lieits the refexa
o plateaium oxide ioko Bue nic? IF the 2oddent invalwis s erisching of tha

conkainer and its conbents priov i the fins, beaw oo this sdfect the culcome?

AT of i should e discarwed i detail in the BIS,

The msismum pétential accdent consequence (S0-year popilaion dose) for
thve singleshipment conBiguraiion in 135 105 parson- pen commilted

eiffuctivve doss ICBD} for an wrban lnk of & proposed roube.
and again in Appendix G '

Radiciogical coneeg o Mﬂrﬂumaﬁ}inqmu‘dﬁuq o mm are
aale: d'i lﬂyﬂlm AN A ., ) s

Clveze Bt plelonsiuns-239 has o 24,00 yoar halblife, why i the swsimum
potential « oo Bmited ®v s wgem ppulativn dove? A méan realiste
anafyeis should be provided in the BIS

JuEding poe JANIUINIRLY Tong 193fodJ Xa|fRie] JU J0) JUIGSEISEY [EIUAUCIALH
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AFPENDIX C. RISK ASSESSMENT

3.1 RADTRAN 4 Computer Code lar Transportation Risk
Asppssment

Hudsatogical cont Sosarcusulative effective dosss or CETH) am
calculated by AN & Theetde tsas teel dots or modal predictionsof
the amount of iiatecis] ut might be rebsamed in 2 given senedty of scdident,
eipr an.& fraction of the votad or release {RADTRAN variablo
ALY, Tha relesse Enction v secdliled by of tha satwial being
vhipped that deberming how ausch of it might be misused in strosal amd
resphrable sameal Form andier varioas s
Lo tep two i dovalinant mseans by which any deased radidactive
caatarin] balght be tranaporiod away Biewn Hek ivinediate accidhant site.

Sivvoe the hypothesined scsident is the only acenario foreseen in the dral
ﬁwummkwﬁcbmddhﬁhldmh&tlunﬁﬁdﬂmwhﬁm Fiving
along, the raseporiation Touts, & moch medee dets o deweriptioe of tha ey
ims wihich the s term i kryivod of bl b given The disosasion of the
source beemy b (il i, i smasnt of plutonium oxide avallable to be
inkated) is far beow dekailed than i the cae of the glovebo pesident denribecd
i sncetion 2 of appreadin . The new EIS husdel s oo the

dutil on this isspoetant point. Them shold ales be & therough whon of
difierent Eacitrs thaf miy stod, the poxame borm,

1n raallity, in 2 very severe scchdent involving o majoe fiew, thi Uvkomisl sffects
weould be fur asons llikaly ke loks sny raleriad materisd highey in the
atmoupbiecs, which feslts in nvidemble downwind dilution snd, benoe,
lowerdndlvidaal Soses.

By sproading the source over 3 nuch wides ends, hivegwyr, and Biing inte
aconunk tw pi-aniemity of popudation distribation, it is quite possible
that "loétieg™ ooulkd powadt in s bigher population dooe, even if the individua
d&:‘:ﬂmloﬂﬂ—lnﬂ]‘:ﬂﬂim . of esiier Indisction.  This is
parti w in view ol Ehe very kg bal Hifle of plutonizm-229. Ct
wwgmmm.ammdmmmmagm #

m u,“’“i‘*“: wﬁwwﬁﬁxmmmwﬂ'ﬂ?

] ally sxpomed popislation awinalad b  rcaie segent bareid on
thve sase population denlty used for bncident-{oee-dose calcdations, which s
ssaymad ta be unlfooedy dlstributed.

Thia sppeatch, ~ sssuming the popralation b usformly disesbuted - may
waffion for GOmE Toule seppvents, Tt Would nok b aosgtabli e s

population ceoriem. Specilic scenarion involving more denscly populated
sres should by provided in the pew B15. [mpeetant nondhuman specica

lthons, st sasibliin.

20

shosld also be ideniified aed the long.teren onviconmunial con
sudied. in relation bo these spedici. In adidithan, axaby and mm,
anadon and/oe deanug following mch an sceidesd sheuld bo addressed.

Ther 68 uliipiring jracliayn design in waed by L compuier avided b segrmedant
S5l deus:lilkw sliipping containers with sexlsd $ope. TN desigo i simitae
nd coonparatiie o the ABCL Modd £H shipplog padiage (Rpure 5), whickii

proposd focuss in this projet,

In the rew ELS, thare should be a point-bypoint ctarpazivon of the cash feks.
and Gee bosts that have boay eoaductod on. full-scaly snadvle of tee 64 apd €4
oortakners bo we whak evidenos then 4 Bhat thery mioet the smme standarda,
Cubegodes devsloped, Frters ciminuns fesquency cunves nepreseot]
effiet v iind firw durstion st Bxed relerences bemparuiuire e

1n ccledoro mwoving poma types of Qammabie Nubds, would it net e

: Inversaiiog
of 300 degroes C

il (o schirve combustion ures kgher thin B deyra? How
mﬂm i tomporatures affect B sousce tns and the
sormaguonceat maatserm should be discisent jn he new EI5,
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Parailey Exvirorntental Astesipient

Table A-2. Responses to Comments

Cammeant ’
_ Code’ ) .Response.

01-1 _ [Technical Area (TA)-3 Is st discussed In section 2.1.3 of the EA, The staging arem for Shipping the
MOX fuel {0 Canada is in TA-3. The MOX fuel would ba transporied from TA-55 1o TA-3 for shiprmant
 lby commencisl carmiar to Canada,

01-2  |The sentence in Saction 3.3.2 was changed to read “Responsility tor each shipment would transher
from DOE to AECL at tha border.” The imnsfer of the responsibility for the shipment would be
accomplished by negotiated agreementz and in accordance with existing freatles. MOX fual would
remaln In the game transportation containars and on the same tuck. Transder of responsitsility would
be largely 3 paper activity with no handling of e MOX fuel caigo.

013  |High Efficlency Particulate Alr (HEPA) Hiiters on the individual gloveboxes are Iypically replaced st the
end of a campaign, bul Some are raplaced mors irequently as nseded. Building HEPA filkers are
replaced on a quartery basis or a shorer period if needed, Prossure gauges on sither side of the
[HEPA lilters are used to detect performance degradation. Spent HEPA filters ara generslly managad |
as TAU wasts and therefore undergo teating and cedtification az required by tha TRU waste
|managament program. Section 4.1.2 was revised to Inelude this information.

014 iDOE is awars of the responsibility to meet the requirerents of 40 CFR &1, Subpart H and all
requiremants have bean, and will continua to b, met.

01-5__ {The Parallex MOX fusl marufaclure is located within TA-88, which is a permitted facifity.

01-6  [The deccription of (he packaging lor the MOX Juel has been changed. The MOX fusl will be
transpodedin & Type-B packane which is much strongor than & Type-A package. Type-B containers
are tested to withstand a variely of severe accidents and have boen used for years to ship radioactive | |
matedaks in the U.5. and around the world, To dals, no Typs-B container has been puntiured or
reledsed any of its contents, even in aclual highway accidents. With this strong packaging aystem
and DOE’s safe record in transporting such materials, DOE believas that MOX fual can be safely
transported in Type-B comainers 10 Canada. Sea Section 2.1.2.

-7 JAlkemative methods of shipping the MOX {usl are distussed in sections 2.3.3, 2.3.4, and 2.3.5 of the
EA, but none of the allemalives were considered reasonabis. Az discussed in the respenss to
comment 018, DOE now propoeses 1o usa Type-B shipping containers which are more robust than
Type-A containers. The discussion of the use of commarcisl trucks 1o carry the shipment (a) is
containad in aaction 2.3.5.

We share your concem for making shipment of MOX fuel as sale as economically possible. As
distussed in the responsa to comment 01-6, DOE now propoaas to usa Type-B shipping cortainers
which are more robust than Type-A containers. Also, the EA stales in section 2.1.4 thal pursuant to
DCOT andd Neclaar Regulstory Commizsion (MRC) raquiraments, the transporation route would
principally usa interstate highways, minimiza bridga crossings, not pass through tumneds, bypess high
population areas {whete possible), minimize dislance and tims, minimize public effecls, and generally
ba sate. The ehiprment{s) would ba rensported along interstate Bighways, whenover possible,
Shipment over specilic routes, i.e., using interstate bypasses around cities and using the most direct
interstade highways, is required for shipments identified by the DOT as Highway Bouts Gontrol
Quantity (HRCQ). Although not required, as an addad safsty measurs, all of the LANL MOX fusl
shipmenis to Canada would follow routas mesting HRCQ raquiraments. In addition to using intersiate
highways and bypaazses, routing regulafions raquira that the quickest roulas must ba selected in ordar

raduce the time the radioactive matesial Is in transit. Saven roetas from LANL 1o the Canarfian
border were analyzed 1o prasent a bounding case lor ranspontation effects, All saven routes meet the
COT trangponation rouling regulations and are acceptable for transpoding the MOX fusl 1o the
Canadian border lrom Los Alamos, DOE has deteamined thal the Port Huron routs woukd not be used
due o construction ¢n the Blue YWalter Bridge. In addition, it is unlikely that the Detroit route would be
used due 16 hazardous material restrictions on the Ambassador Bridga.

04-1 | Your preforence for tho No Action alternative s noted.

04-2  IThers are ongoing discussions with Russia and Canada as part of the Parallex Project. These ano
fdescribed in seclion 1.2 of the EA,

04-3  |This EA discusses tha affected environment at LANL and Sescrbos the operations Bt would be used
by the Paraliex Project. Thore is no attempt to describe existing conditions throughout the Laboratory
that would not be affecisd by the proposed action. Sse the LANL Site-Wide EIS {DOE, 1998a) for
riord information about the snvironmental consaquences of engoing opesations at LAML.

031
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Comment
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n Novembar 4, 1896, the Depariment of Energy and the Los Alareos Natlonal Laboratory withdrew
an applicatlon for & llcensa to expoert mixed oxide fuel pallels in suppod of the Parallex Project, The

harawal was not based upon any lagal impadiment but rather & desire to aveid unnecessary
exponditure of resources in Bligation of ihe Issue. The Depariment aleo reserved the right to ranaw the
mpplication in tha future.

The Noglear Cantrol Instinste, National Resource Councll, Ine. and Graonpaace conenked thxt the
application should be deferred pending completion of & review of phutonium dispasitien options in
accordance with the National Environmental Policy Act, The S0 PEIS was completed and a record
of dacision issuad in January 1997. The PEIS ROD also explained that DOE would proposs to teat
and demonatrata CANDU MOX fuel, consistant with coopsrative efforts with Fussia and Canada, and

baged on appropriate review unger NEFA {42 USC 4371 et 2eq.).

I a Finding of Mo Signilicart impact is ixsued as a resull of this emironmental assessmant, the
Department will resubmit the application 1o the Nuclear Reguiatory Connission for a Boenga to export
a amall quantity of mixed oxide fusl pellsts in support of the Parallex Projedt.

&1 radionuclides in the air with the possibility of Bewg inhaled by workers of tha public ara considered
patentialty hazardous by DOE and systems are in placa lo minimaza this possibility. Each radionuclide
hae a comeaponding Derived Air Concentration (DAC) representing the relalive hazard of the inhalation
of the material In questian. The DAC for PuO, is 2.5 limas lower than the comesponding BAC for UQ,.
Tnarefore, 1he accldent analysis was performad on ths mest hazardoua gompensnt {putoniurt) in the
MOX fuel malrix.

Saciion 4.5 waz added to summarize tha snvironmental conditions af CAL and 1he polential effects of
testing 4.5, MOX fuel In the NRU reactor inCanada. As describad in Section 4.5, impacts of 1his
agtion in Canada ara likaly 1o be minimal:

04-¥

The Canadian govemnment will ba involved in detesmining if MOX fuel canbe safely and elficlently
uaed in CANDU reactors. As described in Section 4.5, impacts of this action in Canad are likely 1o
be minkmal.

O4-8

The thres existing batches of MOX test fusl are composed of 3.1 percant plulonium tabricated with
intermediats homoganeity. The 9.2 ibs (4.2 kg) of acceptable fusl Jrom these three balches met the
specifications for the Paraflex Project as required by the "Technical Speciication: Mxod Oxide (MOX)
Peltatz for Damountable Fuel Elaments, FParatlex Project™[Atemic Enargy of Canada Limited {AECL),
100-37351-FS-D01 Aevision 0, March 1096]. The ramainder of the test fual that did nol meut the
requited spocilicolions were rejectad because ol cracks and chipe on the final sintered pallats.

048

W eapons-grade piutcnium may contain verious trace amounis of many eloments such as up 1o 100
ppen of chromium, manganess, tantalum and zing; up to 200 ppm of carbon and fungsten; and up 1o
500 pprh ol calcium and magnesium. Small amounts, in the ppm ranga, of aksminum, iron, beryilim,
and ficon are a0 commonly found, Signilicant amounts of americlum may also be found,
dapending upon the age of the plutenium, According to the “Tachnics! Spacification: Mixed Oxide
{MOX} Palists for Demountable Fuel Elements, Paraitax Project” {Alormia Enargy of Canada Limited,
100-37351-T3-001 Fevision 0, March 19986}, fusl containing slements in AMoUNkS SXCeEENY
ispeﬁ“&aﬁuﬁ would ba reporiad by LANL in a nonconformance report, Each nonconornante repont

is then evaiuated by AECL for disqualification or acceptanca.

0d-10

Az describad in Saction 2.3.5 the quantity and form of plutonium in MOX fuel doos ok warrant
shipping via 85T, although as deecribad in Section 2.1.4. shipments would be Iracked using the
THANSCOM satelfte Iracking system, Alzo, as discussed in the rasponsa to comment 01:6, DOE
now propases (o use the more robust DOT Type-8 shipping containars.

Hd-11

There will ba a negliglble Increase In radlation expoaura to tha workers, but no health effects. The EA
has bean changed in seclion 4.2.1 10 clarify this congam.

Atthough Ontario Hydro's Bruca reactors were identified as camdidates for using MOX fuel, other
CANDU reactors could be used if the Bruca reactors ware not available.

0s-2

The Parallax Project evaluated fn this EA iz proposed only to demonsirats the {oaskdity of using MOX |
fuet in CANDU raaciors, not to lmplement the activity on a large scale. The Perallex Project must
proceed in order 1 collect data on the periormance of 30X tsel in CANDU reactors. Full
imptemantation of using MOX fusl i CANDU reactors would require additional studies, NEPA raview,
and discussions batween the LLS., Canada and the Aussians. Tho ongoing discussiong with Russla |
land Canada are described in section 1.2 of the EA. ,

A4




Pprallex Lrvirommentel Assessment

Camment
Code*

Response

05-3,4,5

The Parallex Project evaluated in this EA is propoaad only to demonstrata the feasibiity of uzing MOX
fusl in CANDU reaciors, nol 10 implemant the acthvity on & large zcala. The nonprofifaration issues
expressad by this commantor weuld be axamined in more dotall before a decision s mada o
implament large gcale use of MOX fusl in CANDU reactors,

06-1,2,3.4,
567

Tha scope In the EA deals only with the labrication of the mixed oxide fuel at Los AMlamos Nationsl
Laboratory and the lranaportation of that fusl to the Canadian border, Saction 4.5 was added o
surmarize the esviranmental conditions at CRL and the patential sfiecdz of testing U.S, MOX fusl in
the NAU veactor in Conada. As described in Seetlon 4.5, impacts of this actlon in Canada sre Kkaly to
be minimal.

071

The EA includas an estimale of human health effects for acthities ecourring in the 1.8, and s
|adequats NEPA dosumentation aceording to ULS. faws and regutafions.

07-2

Sed rasponse o comments 08-1,2,.3.4,5 8,7

Q-3

The EA uses genarally accepted methods 1o estimate health affects trom radiolagical expozure.
[Comments an cumsnt radialion prolection standards are outsids the scope of this BA.

07-3

3ee rasponse to comments 06-1,2,3,4,5.6,7

081

Sections 2.1.4 and 3.3.2 of the EA discuss the security associated with the MOX fuel shipmen,
Securlty meazuras ara included in the plenning for radionuclide meterial shipmants to deler Megal
activity and leesen the riak of llegal acthity. This doas not imply that the riak of the fllegal activity is
lwnﬁdemd 1o ba greal. DDE belleves that the accident scenarios svafualed in this EA bound the
cansequences of the armed hijacker scenaro,

DB-2

See responss to commant 05-1

083

The DOE has complated an anvironmental assessment undar the laws and regulalions of the LS.
govemment. Thia EA will help 1o determine if an EIS is required of if a Finding of No Signiticant
Jimpact (FONSI) ta warranted.

08-4.5

The DOE has comploted this environmental assossrent under the laws and regulations of e LS.
Government. This EA will help 1o determine if an EIS is required o if 2 Finding of Mo Signflicant
impact (FONSI) is warranted,

Section 4.5 was added to summariza the anvironmental conditions at GRL and the potential effects of
testing LS. MOX fuel In tha NAU reactor in Canade. DOE will make it's decision on the Parallex
Project as-soon-as practical, reatizing that no shipmant of MOX fuat could ba mads uniil clsared by

It’ha Canadian Govemnment, As described in Section 4.5, Impacts of this action in Canada ars likely
b b raininad,

08-1

Sea rasponss to commants 082

08-2

S response o comments 08<4,5

10-1,2,3,9

Seo rosponss bo comments 08-1,2.3,4.5.6,7

10-4

Accident suanarios are discussed and consaquencesa are documanted in section 5 and Appendix D of
thiz EA. The transportation accldent deserbed in the EA Iz belleved ko be a scenario that would
bownd the consequences of all credible accideniz, Tha Canadlan ponlon of the Paraltex Projact will
b pertormsd in compliance with Canagan laws and regulations.

10-5

Begausa of the small amouni of phonium and the form of the plutonium the MOX fusl shipments
would have lille value for terronists. The analysis in tha EA doas not consider terrorist acts or
higacKing the shipments bacause of the low probability of an inckent {ghven the very low proliferalion
value of the MOX fuel and the security associabed with MOX fusl shipments), The EA snalyzes an
accident event which would bound all credible types of incidences,

106

S0 rosponse 1o cormment 04-10

107

Sea responss 1o commant 05-3,4,8

108

Atthcugh Ontario Hydros Bruce reactors wera kdentitied aa candidates for using MOX tusl, other
CANDY reactors coutdd be wsed if the Bruca reaciors wera nat available.

The concems you exprossed about the safely of CANDU reaclors are cinsida of 1he scape of ths
limited action proposed in the EA. The scopa in the EA deals only with the fabrication of the mixed
ouide fued at Loa Alamos National Laboratory and the transporiation of that fusd to the Canadian
bordar.
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11-1 Ses rasponee to comment 04-8,

11-23  [The EA discusses an accident invelving the MOX jusl shipmant as an exiremsly unfkely avent. The
probability that the fusl packega containar would break open. ignite and relesee plutonium dioside
fram the MOX fuel peliets in an accldant |2 considesed to be extramety uniikaly. The amount of
phtonium dioxide disbursed a3 a vesult of this sxdramedy unlikely evont is estimalad 10 be minkmal aodd
well Balow the 27 micrograms quoted by the commenter a8 sulficient o cause cances in an adult
person. ‘ .

114 [The imnsportalion accident scenano that could release phulonium s considered to be axdremaly
unkkaly. This scanario waa includad in the EA in order ta bound tha consequences of potantial
/aceid?ts. There ig virlually no scanarip undar which pallets could be converied into a dust capable of
being Inhated,

Seaction 4.5 was added to stsnmarize the envirsnmental conditions st GRL and the potentisl efiects of
testing U.5. MOX fual in the NRU reactor in Canada.  As deacribed in Section 4.5, impacis of this
action in Canada are likely 1o ba minimal.

The EA doss nol altampt ko downplay fisk facloes and internabional moommoendalions on maximum
Ipermissib{o exposures, The EA uses gandrally acceptad mothods to estimate health offects from
|nonmal operationes and accidants,

11-5 See rasponse 1o comment 05-1

11-6 Environment justica |ssuea for actions occurring in the 1.5, ara degerbed in Sections 3.8, (affected
environment), and 4.1.4, and 4.2 4 {snwvironmental consaquances), Section 4,5 was addad ba
summariza the enwvironmeantal conditions al CAL and the potential eflacts of testing U.S. MOX fuel in
tha NAU reactor in Canada, As describad In Sedtion 4.5, impacts of this action in Canada ase likely
Lo be mananal,

11-789 |See response to commants 05-3.4,5

121  |Sas responsa to comment 11-1

12-2 The Faraliex Project ovaluated in this BA is proposed only to demonstrale the feasibility of using MOX
funl i CANDU reactors, not to implement tha activity on a large scale, The nonprolifaration issues
axpressed by this commentor would be examined in more detail before a decision is made to
imploment farge scale uae of MOX fus! in CANDU reactors.

DOE also believas vitrification Is & reasonable methad for the disposdiion of plutorium, and plane to
pursue this method for pietonium disposal according to the Record of Declalon tor tha S1orage and
Disposition of Weapons-Usabla Malarlals Progesmmmatic €13, The Paralisy project would demonsirate
an option recarved In the 3&0 PEIS RQD tor digposal of soma of the U3, waapong-usable plutonium,
depending on fudher NEPA analysis and future multinational agreemants,

13-1 Sea respense o comment 13-1

132  ISee response to comment 04-8.

13-3 The DOE has cormplated this ervironmental assessmont undor the laws and regulakions of the U.S,
goversmant, This EA wili holp to dstermine if an B15 & required or if a Finding of Mo Significant
Impact (FONSE is warranted, The EA adequalsly discusses human health, accidents, and sacurity
izsuag according 1o the 'shding scale” approach as discussad In section 1.4 of the EA.

The EA uses generally accapted mathods 10 astimale health etfects from radiologleal exposure.
[Commants on tha surrent radialion protection slandards are oul side the scope of this BA.

141 A copy of the EA was sent as requestad.

15-1  jSew response to comment 08-4,5

16-1,2,3 |500 response to commant 05-3,4,5

18-1,2,5,4 |See rasponse to comment 08-4,5

18-55  [Waapona derived plutonium is diflarent than reactor derived plutonigm. This I3 why the Parallex
Project Iz needed Lo collec] data on how weapons devved MODX fusl would pedorm in CANDI
reagiors, The NRU reactor is the only raaclor that can porform 1hese tosts,

19-1  |See response to comment 10-B
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192

{pediorm in CANDU reactors. As described In Section 2.1.1, the plutonium dioxide is put theough a
{tharmal treatment pracess to remove impuritios, such as gaium,

As ncled Wlﬁe commentor, waapans davived plutonium is diftsrent than reacter derived plutonium,
This is why the Parallex Profect s needed to collect data on how weapons derivad MOX fusl would

|See responss to commant 08-4,5

21-%

{The DOE has completed thiz environmental azsessment under tha lawe snd regulations of the U.S.
|Govemnment. This EA will help to datermine if an EIS is required or if a Finding of No Significant

[Project as-soon-as praciical, realizing that no shipment of MOX fust rods coud be made until cleared

impact {FONSI) is warranted.

Section 4.5 was added to summarize the anvironmantal conditions at CRL and the potential sHects of
tesling U.S. MOX fued in the NRU reacler in Cansda, DOE will make ife decislon on the Parallex

by the Canadian Government. As described in Section 4.5, impacts of 1his agtion in Canada are
fikaly to be minimal

Accidant scanaios are discussed and consequencas ama documented in saction 5 and Appandix D of
ihe EA. The transportalion accident described in the EA I belfeved to ba a acenario that would bound]
iha consequances of most credible incidents, The analysis in this €A does not congider terrorist acts
or hijacking the ahipments because of the low prebability of am incident (given the very low
profiferation valua of the MOX fuel and the sscurity associaled with MOX fuel shipments).

212

See rasponse to command 10-8

213

S0 rosponse be commend 05-3,4,5

21-4

Sea response to commeant 11-1,

221

 |fual in CANDU reactors, not to implerment the activity on a large scale. The Parallax Project must

Tha Parallax Project evaluated in this EA B proposed only o demonsirate the [asibilty of using MOX

proceed In erder to callact data en the performartcs of MOX fuel in CANDU feactors. Fuil
implemantation of using MOX tus! in CANDU reactors would requirg addiional sludies, NEPA review, |
and discussions between the U.8., Canada end the Russians. The ongoing discussions wilth Bussla
and Canada are deseribed in eection 1.2 of the EA.

Soction 4.5 was agded lo summarize tha environmental conditiona 2t CRL and the potential eftects of
testing L1.S. MOX fuel iy the NAU rsactor In Canada. DOE wilt maka it's decision on the Parallox
Project ag-seon-as practical, realizing 1hat no shipment of MOX tusl reds could be mede until claared
by tha Canadian Government.  As desciibed in Section 4.5, Impacts of this action in Canada are
likety 10 b minimal.

_[S00 responss 16 comment 051

223

The Parallex Project must procaed in order to collect data on the perdormance of MOX fusl in CANDL
reaciors, FUll implementation of using MOX fual in CANDU resctars would raquine additional studies,
NEPA review, and discussions batwaen the U.S., Canada and the Russians. The ongoing discussions

ith Russia and Canads are described in section 1.2 of the EA.

23-1,2.3

ISee response 10 commant 11-1

23-4

e Parallax Project would iwolve a small number of MOX fust reds that would ba managed along

th othar spent fuel from the NRU test reactor. If fange scale use of MOX fuel in CANDU reactors
wag 10 ba propased In the futurs, the MOX spent fual would replace the spent fusl namally generaied
by the reactors, and in fact, may result in the generating of less spent fuel. v

24-1

Ses rasponas to comment 11-1.

24-2

The EA discussas an accident involving the MOX Fusl shipmeant as an extremely unlikely avent. The
probability that the fuel packaga container would break open, ignite and release plutenium dioxide
from the MOX fuel peliaiz In an accident is considerad to be extromaly unBkely. The arnount of .
pluteniurm dioxide disbarsed as a sesult of thiz axtremely unfikely event is astimated to be.minimal and |
well below the 27 micrograms quoled by the commantoer sz sufiiclent to cauas cancer in an adult '
parson.

Section 4.5 was added to summarize the anvirenmamal condifions al CAL and the potential effects of
tesling LS. MOX fuel in the NRU reactorin Canads.  As describad in Section 4.5, impacts of this
action in Canada ase likely to be minfmal.
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24-3

Section 4.5 was added to summarize the anviroewmnantal conditions st GHLWa:nd tha potential eliects of
[testing U.5. MOX fusl in the NRU raactorin Canada.  As descrbed in Seclion 4,5, impacis of this
action in Canads are Bkely Lo be minim,

{Sections 2.1.4 and 3.3.2 of this EA discuss the secuity ssgociated with the: MOX fusl shipment.
jBecause of the small amount of plutonlurs and the form of the plutensum the MOX fuel shipments
wolld have Bitke vadue for tarmonsls, The analysis in this EA does not consider terromist acts or
higacking the shipmends bacause of the nw probability of an incident (given the very low prolifaration
valus of the MOX fusl and the security asscciated with MOX fusl shipments). DOE bafleves that the
accident scenerios svaksated In thiz EA bound the consequencas of the amsad hifacker scenardy,

244

ISeo response to comment 05-3,4,5

24-5,8

[ge0 response 1o comment 10-8

2541

Ag gescnbed in Section 4.1.1 of this EA, DDE oslimates that there would be no signilicant heatth risk
from the condict of tha Parallex Project in the U.5.

Th pobential use of MOX fuel in CANDU reactors is being investigated as a possible way to transiorm
surplus weapons-grade plutoniam inte a form that is more prolifaration reststant. if it wasa b fall Into
the wrong handsa, suiplus weapons-usable plutonium metat and exide could be readily fonmed Mo
nuclear waapons without tha need for a large indrastruciure. Comarsion 1o MOX fual aid inadration in
8 nuclear reacior senwes 10 greatly lagsen the atractivenass of this malonal to those that weudd uze
plutonium In nuclear weapons, To extract plutonium from spent nuclear fuel requires a significant
intrastrscture that is difiicult to screen from the inteliganca commasnity.

Sectlane 4.1.1.2 and 5.2 of this EA describe the impacts ¢ polential fransportation accidents,
Impacts of cradible scenarios are not expected 1o ba major. The analysis in this EA doss not consider

rist acls or hijacking the shipments because of the low probability of an incident {given thavary |
low proliferation value of the MOX fusl and the security associated with MOX fuel shipments). DOE
balisves That the accident scenarios evaluated in this EA bound the congaquances of the armed
hijacker sconario,

Section 4.5 wes addad to summarize the environmentsl canditions at CRL and the polential eifects of

tasting LS. MOX fuef In the NRU reactor in Canada. Az deseribad in Ssclion 4.5, impacts of 1his
action in Canada are likely to ba minimal.

Bee rasponse to comment 22-1.

26-1,2,3
254

DOE scianlists in copperation with Canadian stientists have determined that testing MOX fuel in the
NRU reactor could provide necessary information for the teasibility of using weapons-grads plutonium
a8 MOX tusl in CANDU reaciors, Seciion 4.5 was addad to summarize the anvironmantal canditions
ot CRL and the pobtential effects of tasting U.S. MOX fual in the NRU reactor in Canada. As
daseribed in Goction 4.5, impacts of thia action in Canada are fikely fo ba minimal.

26-5

{Sea respanse to comment 10-8,

25-6,7

See ragpongs to comment 11-1,

268

{were discarded from further considerailon due to theirlochnical immaturity, and attendant costly and
[fengthy development snd demionsbration effert required 1o bring them to a viable, practical stabes

DOE onginally considared sevaral opliona for dispaaltion of sUrpils weapons pllLonin inchudng
Iransmutation by accelarators. In Section 2.1.4 of tha S80 FEIS (DOE, 195963), acceleraior oplions

which wouks snable disposition options 10 be initiated with certainty. This decision was reaffirmad in
the ROD for iha SED PEIS,

26-9

Saa rasponse to comment 22-1

av-1

Ses rasponsa to commant 23-1.

281

See response to comment 11-1.

28-2

1is the mpansilﬁty of the Canadian governmend 10 meke this svaluaticn. See Saction 4.5

28-3,4.5

1 See rasponse 1o comment 10-8 . ‘

281

Ses rasponsa 1o comment 08-4,5,

30-1

Se4 responsa to comment 11-1.

311

Ses response to comment 10-8.

31-2.3

Sea rasponse 1o commant 08-4,5,
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321 [Accident scenarios are discussed and consequences are documented in section 5 and Appendix D of

the EA. The EA discusses an accident invelving the MOX fusl shipment s an exiremely unfikaly
event. Tha probabillty that the fual package container would braak opan, ignite and release plutonium
dicxide frorm the MOX buel pellets in an accldent Iz considered 1o be extremely unlikely, The arnount
ol pltonivm dicxide disbursed a5 a rasult of this extramely unlikely avent is oslimated to be minimal.
Tha transportation accikdent deseribed in the EA is belisved 1o be scanaric that would bound the
consequences of all credible agcidents.,

Tha DOE has complated this environmantal assessment undiar tha laws and regulations of the LS.
govemment. In the LS, an EA is used 10 detenning if an 835 & required or if a Finding of Mo
Signalicant Impact (FONSI) is warranted,

2.2

[Se0 response to comment 10-5

32-3

See rasponsa 15 comemeant 10-8,

The Parallex Project would involve a emall number of MOX luel rods that would be managed atang
with othar spant fued from the NRU lest reacior. 1 large scale use of MOX fusl in CANDL reactors
[was 1o be proposed In the future, the MOX spent fuel would replace the spent fuel nosmally gensrated
by the reactors, and in fact, may resull i the gensrating of loss spent fusl,

The Parallex Project avatuatad in this EA i propoasd only 1o demongtrate the feasibility of using MOX

| in CANDU reactors, not to implament the activity ¢n a large scale. The Parallex Project must
F)rzcaad in order to collect data an the pardormance of MOX fuel in CANGU reactors. Full
implementation of using MOX huel in CANDU raactors would require addiional etutSes, MEPA raview, |
and dizcussions batween the L1.5., Canada and the Rusaians. The ongoing discussions with Russia
and Canada are dascribed in section 1.2 of the EA,

eclion 4.5 was added to surimarize the sewvironmental conditions at CAL and the poténiial efiecis of
testing U.S. MOX fuel m the NRU reactor in Canada, DOE will make it's decigion on the Parallex
Project as-soon-as practical, realizing that no shipment of MOX fusl rods could be mada untl cleared
by the Canadian Govemnment. Az described in Saction 4.5, impecis of this action In Canada are
likely to ba minimal.

358

i surplus weapons-usable plutonium metal and cxide were to falk into the wrong hands, it could ke
readily tormned into nuclear weapons without the need for a farge infrastructure, Conversion to MOX
fued and iradiation i 8 nuclear reactor sarves to greally lessan the attractiveness of this mataria to
51'!1053 that would usa plutenivm in nuclear waapons. To extract plutonium from apent nuclaar fual
requiras & significent infrastructurs that Ia difficult to scraan from the Intelfigance community.

After irradlation, uranlum oxide fusts that are typically used in commerclal reaciors contain plutonium. |
Theredare, the spent MOX fuel would nol be significanily more aliracive then spent uranium oxide

i3

32-78

Aa described in Sectlon 2.1 The AECL would be responsible for condusting all subsequent 1g212 of the
fuefs parformance and the function of 1he reactor. Fueling the NRU ressior with MOX fuel would be
lpart of a feasibility test to datemmine MOX fuel pedormancs in converied CANDU roactors, Sechion
1.3 Was revised 1o clanly the actual situabon,

Section 4.5 was added to summarize the environmantal conditions at GRL and the potential effacts of
k‘basﬁng U.S. MOX fusl in the NRU reactor in Canada. As described in Section 4.5, impacts of thig

action in Cenada ara likaly b ba minimal.

325

@ torm *bounding” as used in the EA refora 1o a condition whare the calcutatad dosa or buman
health consequence is from an accident that is kmown 1o produca consaquances graater than all ather
credible accidanta or events. No Implication I2 made thal “hounding® 12 used 1o replace the lack of
datails.

¢ term “roasonable™ as used with regard to the “reasonable maximum” is defined as pertaining to
impacts that may have ratalively large or catastrophic conaaquances, even if thair probability of

urrence is low, provided that tha impact analysiz is {1) supported by credibla ecloniific evidence,
(2) not basad an pura conjecture, and (3} within the rule of reasan, DOE expens decida what are
reagonable maximum assumpbions based on the avallable sciantitic knowiedge of the subject as
related 10 the Proposed Action. ,
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The statement of ovarestimation of potantial eifects iz based on process knowledge and sclenidlic
kncwiadge of compater ¢odes, For exampls, for & particutar accidant scarrauio, values can ba used in
the computar code ko assure censarvalism 1o protedt public health, Conaensafism often leads to an
overestimation of potential eflects. Consarvative velues are used in NEPA analyses, evan though the
Propoged Action does not require consarvative risk estimates.

32-10

See response 1o comment 13-4,

3211

The thermal treatment process used i the fabrication of Parallex fusl consists of healing the
plutenium dicxda in a fumace to remove Impurities. Thie process is idantical to tha pellet sintering
process and as such presents no additional environmantal consequences, special contamination
problems, or particular worker axposures not alrsady considered for pellat sintering. This process has
bssn demonstrated to reduce the amount of gellwsm present in the fuel k> <10 ppm. Bather than '
‘attempiing to achisve a degres of purity, 1ha paramelars (time and temperatura) {or 1his precass ars
sat ahead of fima. Purity in tha finlshed product, thevefore will not aflec) anticlpated exposuras.

32-12

 Tha description of the packaging for the MOX fual hae baen changed. The MGX {ual will ba
tranaported in a Type-B package which is much atrongar than & Type-A package. The much more
robust Type-B packae is designed 1o refain ks conlents undar Bofh nornal sonditions of
frangportation as well a3 under most hypolhelical accident concEtions, S¢e Sedtion 2,1.2.

Soction 2.3.5 of he EA dscusses the security associated with the MOX fuel shipment, Cur analysis
doss not consider Yerrorist acts or hijacking the shipments becauss of the low probabdity of an
incident {givan the very low prolifaralion valus of the MOX fuel and tha ascurity azsociated with MOX
fual shipmanis). Also, DOE bolievas that the accident scenarios evalualed in this EA bound the
congequancas of the annad hijackar acenario.

3213

Table 3-2 has besn modiisd 1o show that the *othercategory includes dosaa from air travel and
weapons est fallout.

3214

Penetrating radiation is the type of radiation used for assessing hurman health sHects of routing svems]
becanss, based on ached worker dose data (the bench-scale R&D afready conducled at LAML), it is
ponetraiing radiation that has resulted in mild exposure of invalved workers, Howaver, undsre
{umcontrolled conditions, such a5 thess that may ocour during an accidaal, inhaletien axposire may
cocur. An internally daposited dose through inhalsetion of alpha-emiting plutanium is what was
modalad for the accident using the BAACCS consequence assessmant computer code.

215

{Secunty measures are included in the planning for radicactive material shipments to detar illegal
{actrvity and Jessen the risk of llegal activity. This dees not imply that the risk of tha illegal activity is
{considered to be great. The analysis in thizs EA doas not consider terrorist acta or hijacking the
shipments becausa of the law probsbiliby of an incident {given the very low proliferation valua of the
|MOX tuel and the aacurity associated with MOX fusel shipments). Also, DOE bellaves that the accidant
acenanos avaluated in this EA bound the consequencas of the amed hijackar scenado,

32416

{It iz not possibla to predict the location of a possible terrorist ard againat & shipment of NOX fued rads.

82-17

{There’is no statement or impfication in Section 4.1.1 thal civiians will inhale o ingss! plutonam

Jioxide, Aoutine acdivitios in fuel fabrication may expose workers to gamma and nsutron radiaticn as
gstmatsd, but not the public. The radiologicel dose to the public from transportation iz negligible as
stated in Section 4.1.1.2. Wherse thare could be & deas 1o the public from a fusl lebrication sccident,
katant cancer (s generally regardad as the most eensilive reeponza. BOE haz no evidence thal thara
1s a maagurabla relationship between affests, such as taratogenic and mutaganic, and the very ow
alpha-typa dose of 3.1 x 10 rem

32418

The analyzis in this EA does nol consider tarrarist aciz or hilacking the shipments becausa of tha low
{probabliity of an incldend {given the very low praliferation valus o the MOX fuel and the secarly
{associalad with MOX husl shiprvents), DOE belisves thad the accident sconarios evaluated in this EA

Bound the consoguences of the range of credible accident scenarics,

42419

The accidant scenanos analyzed in the EA contain & number of conservative assurmplions. DDE
beBoves that the accidont scenarios evaluabed in this EA bownd the conseguences of the range of
cradible acsident scenarios,

Appendix D, Section D.3.1 atates that “The raleaze fractions for the sight accldant-gseverity catagorias
{are basad on physical test data (MeWhirter et al,, 1975). For this transportation gnalysiz, the raleasa
iraclions dor accident «Sovesty catagorias & thiough 8 wore the sam (5.0 X 107), No sliecis aie
sxpeciad in categories 1 thaough 4 bacause the release Iraclions krthese categories ane 2ero. The
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raleage fractions are zere due to the highly accident resistant desion of the Type-B shipping container.
For the RADTRAN 4 modeling,  total containment lailure was presurned for categories 5 through 8.

Plutenium ralaased during an aczident is assumsd 1o be ¢leaned-up to tevels that would be proteciive

of human heath and 1he environment, Thersfore, health effacta cauld ocsur 10 persons exposad

during the accident sver their lifelimes, but would not be expected for olher persons not expoeed
uring the accidant,

The RADTRAN computer risk assessmont code datarmines the amount of MOX fus] that can be
earosohzed under ihe parametars of the hypothelical accident. The fraction of the respirable
Phutonium dioxide determined by RADTRAN i5 used a5 the source term for estimating human health
{effects. Tha respirable sourca tam i depandant on the specific accldent scenario and the amount of
{MOX fusl being transporied for that scenario, The RADTRAN analysis uses the conssrvative
assumption that the accident fire will not ba major. For the same amount of plutonium dicxide

reteased, & major fire would disparse mora of the plutonium dewnwind and lower the dose to the
maximally oxposad individual,

RADTRAN agtabizhes & poptlation dist@wdion along the tranzportatlon rolle based on neal dafa from
a United Statez population dalabase. Consarvatism is written fndo the <ode 1o overestimate patantial
risk to the public, A wery low estimated risk for s uniformly distibuted pognalation does not mean thera
i be a high public ek to dansely populated areas. The astimated heatth risk to the heman

pulation i axtremely low for tha hypothetical accikiant sconario,

RARTRAN does not estimate the dek t¢ nonhuman $pecies or thair long-tenm environmental
consequences. The costs of decontamination of the environment from & hypothetical transportation |
aceident are not addrassed hecause the probability of the dascribed hypoihetical accident occurring is
axtramsly unlikely.

Separate documentalion oxists detailing the testing and acceplability standards for the two types of
ghipping package designs. The temperaiure of 800 dagreas Celsius {1,472 degrees Fahranhei} is
|used a8 & retergnce point to detarmine the increasing elfed of force and fire for each of the
RADTHAN Accident-Severity Categories. .Jal fuel bums at 800 degress Celsluz.

33-1,2  |Ses response to comment 32-10.
341 Son responsa 1o comment 32-1.
34-2  |Sea responss 1o comment 32-15.
343 [Ses reaponaa Io commert 10-8,
344 [Ses response 1o comment 11-1,
35-1  [Ses responsa 1o comment 06-1,2,3,4,5,6,7
2812 |Gep rasponza to comment 04-6,
37-1 S¢0 rosponse to commend 14-1,
331 ;Undarme 1efms of the Price-Anderzon Agl, the L5, Gavemment could be responsibife for remeadiation:
and reslitution for accidents that occur inthe LS,
3%:1  [8Bee response to cormment 22-1,
40-1  ISae response to comment 221,
43-1

1. The comment ¢ode is composed of the documant fraambaer followed by the comment number, Therefors

As described in Section 4.1.1 of {his EA, DOE estimates that emiasions from the proposed activilias
woukd be small, and no adverss heatih eftects would ba expacted from the conduct of the Paraliex

Projact in the U.3.

comraent code 38-1 reprasents the first comment in document number 38. Documents are presented on
Pages A2 through A-39.
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APP ENDIX B. CANATHAN SHIPP?NG PACKAGE CERTIFICATE
Description of Model 4H Shipping Package

Certification

. *' Addaivie Eergy Comminkn gt contrils

Cantrsl Board da Pinargls ibimique

RADIOACTIVE MATERIAL TYRE B(U) PACKACK TIESIGN APFROVAL CERTIFICATE
NOQ. CDNMIILBIY, (REV. T)

3-AL1930 Swotember 25, 1998

Tha Aoelc Ensrgy Contrsl Bowd hetshy cortifles dbax the packegs, o3 deseribed befow, has bemn
demoestraded to mest the ragulisory reqairematts prescribed for Type BIU) Finile packages as deseribed b
sha Canadinn Traemert Pockoging of Radioactive Matrrals Repudaters and in ibs IAEA Regulations”,
schjses 1o 14 follawing Henitations, terms e coaditbane.

Al umrs of this sutharization shall register thaic identity ia writing with the Atomic Energy Cemtrol Boand
prios 1o the Grat we of this suthockation and ahall caenify tha they pokscer 1ho peccimry inslrxzioas fby
pespanathon of s packaps for shipment,

This weidficate does ot reliove tha abipper from sy foquissmcnt of the govamamnt of any couniry tirough
ot intg which the packuge w2 ba erxngorted.

PACKAGEINENTIFICA TION
Afomee Encrgy of Canada Limied Modsl 4H Brricbod Fud Buadle Shippiag Pachugs, Sais Nox | 5o &
nchasive.

T Asonsc Energty of Ciesada Limined (AECL) Modal 41 Envictiad Fual Bundie Shippiag Package, 51 thawn
on AECL Drawing Nes, A-5500-A12, B-S580-AT, E-3500-2, B-$320.7 azxd E-5980-8A1, consitd of &
resrdkorced 201 Ftpe drum Blled with Sost, vermdestie sad plywosd, The matohlng Iid is attiched by n .66
mae {12 paage) closur ting with drop forged lngs and & 15.9 men dBumeter bolt, A 2.4 s draenuter bole 1
peovided Sor & aacatity sesl,  The dnon comisng & weldmoot of epucers ind plakes stiched to fow
Specificaslon 2R oontainers on 216 mm costree. This 28 comislesre e closed by luted {Teflon tape) and
threaded wael phabes. The plusr ars color-coded and nimbared o march the 28 2ontxinors, The 2R
WQHMHMMMMMMMWBWMW and the suthorized
radisactive soeeauts.

Page | oftds ¥
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Contaiamees bz Typs A and LEA quantittca is providd by the dosed drom and Spacification IR containen.
and additon] coniadnment for Type B quantities is provided by the leake tighs fuel cludding on ibu choments
and bundlin. The maxinum gross welght of the package is 2330 kg,

An dlustmtion of the packags is shown on stteched Dramving Mo, A-S530-A12 (Rev B

Tt packaps shall bear tha competent suthorfty anilficxdon mark “"CONM212/BNE",

The conbents are desceibed Rt individual Specificaion I8 compartnvents, 'Whan it cooteita-of the four
SOmperinwRts ate Sommon, The package s Hmk S four Lkmes (4) tha compurtment maw Emits,
Parageaphs k) hrough o) bedow st the appeopriake Trasspost Indices and Allowable Mumbers for & package.
When the conteats of the four companimants are not conmon, o packaga mass limit In the totsl of cack of
the approguiste compartmant mars Eniis but (be Trantpast Tadex st Allowable Number for the package shall
ba bused on the moat rastriciive coatents 6f sty one comparingnt,

’:6 prepieed for shiprest, sach ofthe Speciiestion 2R compartments muy contain up to 100 grams Kydrogen,
and
(a) son eneee tha 33,8 kg of yalrsdiated urnium axide vontaining up 1 20 kg uranlum enriched in the
Isokope U233 to a msxieemm of 10 woight percait in thaform of pellats, povvder of 3nrap with ATowabh
Wurshee wnd Transport Tade as set out in Tabda 1;
TARLY: 1= U, F.isiix an Transport Tndices ang ABawable Numbary

Mar. welght parcent Trasipori ' * Allowsble
V388 in U Tndaa Nuwsher
- (per packags)

275 L3 38
100 17 29
.50 a7 13
5.00 ' 42 11
0o s0.0% "

T e T e

o

{6} ot more than 20 ky of ynirradistod unkiiin onsichad ta the lactops U235 wp to § weight peromnt 22
enetal & e formn of thugs, powder, pellete or sersp or s curdide (UC) in the foten of pefiets, ¢lamends or
bundles sealed in fock tladding With Allowabls Nurbess and Tranuporr Indlces as s out in Twdle 2,




LLOPEHER ENYIFORMSTN Adlestaneat

CON/AZILBILE, (REV. 7) Page 3 oiide & ' | dﬁ

TABLE 2: U and UC Linide ai Tranijicet Indico and Allowable Numbers

Maz. waight pertuit Teanaport _ ANpwabls
P2k in 1 Index Nustbey
(per packuge)

2,00 13 %
.25 14 as
.5 20 3
375 3o 18
3,00 ‘ 41 1k
3,50 .4 3

- 5.0 2.5 ) 4

* Transport a8 Exclusive Use ' ' o

o

{c) nok more tain 035 4 afunirradisied uraniion snriched S the otope U-233 up 10 & nomizal Jndd

of 93 waight perint (maximum of 037 kg U-223) & alugs, powdee, pallets o wrap shinped
axchisive uss with s Allownble Number of ¥ and Trasmport Indew of 25; or

1A mixed oaides of ynirradiabed uriniim and tharum, (U, TH)D,, conaining nat mors ten 3 weight
mmmmmm enviched in ke isotope 11235, up ta 93 weight parcant in quantizics pot
ooeafing:

1) 7 kg totnk wrasiiam phos thorlum when the UO, contees 16 equal 19 oF excoeds 1.75 waight
peevei {UFTHND, in chi form of powder, pellits or sorep nod In sl Sl dladding; o

2) 20 kg weal ursaum plus thorluen when ihe VO, content is Yess than 175 welght peroen
(UHTHIO, i e Foren of powdor, peffets or seriy wot i eealed fladl cledding; or

3) 20'kg hotal uranikm and thorfum in the form of pelfaty, ¢lwoents o¢ Dundies wealsd Lo Zirconiven
alor e chadding with Alowsbla Wumbers snd Transport Indices &x %68 ot in Tatle 3

TABLE ¥ {U, W0y Ehmdts on Trammport fndbces snd Allnwabla Numbers

Maz. Webght paroint DO, Trisdpart Aflywabile
ka0, THYO, Todex Nwsiibue
fpar package) :
4.15 13 1 ]
4,30 14 33
478 15, 3
5.00 Lk ) rid
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CONAZLVB(UE, (REV. 7) Tage$ 0ty 5 , Cmdﬁ

{£} not mars than 23.6 kg of cocddes of aniveadintad uraniun {owtured or depleted) and plutanhsm
(repiratad sl it deaceited in ralfacencs *¥), w,m}a,mm;mpmammw
of uraahun and plutoaiuss with up to-4 weight percent Py, in (UP)C, stalad In 2ircosdam tloy
foel chwdding with Allkawsble Mumbers and Tesmport Indices a2 set cext In Tabdo 4;

TABLE & (U,Fu)h Liuks on Tramport Indices and Allewabla Kumbare

Max, welght pereent Pud,y Trumspord ARowably
In (U Py Tadix Nomber
- (par package)
1.15 1.3 3
130 1.3 33
1,75 20 25
2.00 ie ir
2.2% 1.8 13
2.50 30 . in
2,75 5.2 7
100 4 3
3.50 og 5
| Aw , 12.5% &
¥ Teansport &3 Exekisive Thaa

This packuge shall be prepared fior shigrnt i sccordance with ABCL Trocsdre Mo, A-12052-DR- 1, 1be
Cazacfian Jrorspers Pockaping of Rocionctie Miniral Regularions, and the TAEA Regulations”.
Cabeulaticn of Allowabls Numbars for mucheer salety intiade coniervitive sviluntioe of specing of nooml
pockages snd damaged packugas, a1 deiremised by baling, and worst continmian of madatittan by waler of
any dedsity within the peckiging and in the trarldsl rpecs of aerkys of paskigpes Sty relloctod by water,
Shigmuasy is sushoriced ee Fissile Class I, with 5 mbriwmien Transport nde s specifind undor Authogiesd
RaSoaciive Contacts, ar the highast eadiation dosn raes, in microrleverts per bour dividad by 10, marsured
#t onsmetra from any sccesalble sxterval mrface of the package, whichever by lurger,

EXFIRY DATE

This ceniBrars sxplone Septerber 30, 2001,

R Tomm
Plrsoter
Mabarials Regudntion Division

B-4




CORMAIINBOAF, (REV. T) Pugs 3 oDde 3
BEFERENCES
¥ intemnationsl Azomie Energy Agency Safety Swies N® 6, Reguistions Tor the Sufe Transpart of
Radloactive Materih, 1973 Ravised Editlon (22 amended), _ .
. g?wmnmmmmmcm Tranipon Regulation, Report No, CRNL 1688,
" flar.
NOTES

1. Ravision & Augpraat 2, J978. Qeigingd contferte.

4, Revisios 1} August 4, 1981, CertiGitata renswad,

3. Revision 2t Septersiber 15, 1983, Certifeats renewed.

4. Bevition 3 Juna 3, 1987, Cortificata renewed,

- Revigion d: Augeit 31, 1990, Bagliiesd upwr requitaroent added,
- Revidon 5: Septamber 27, 1991, Certificats rerwwed,

. Revigon & Soplomber 19, 1994, Cartieats ranewed.

Revisicn T: Septesier 25, 1998, Cortiflonte tenewed,
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APPENDIX D. RISK ASSESSMENT

D.1  Potential Effects on Human Health from MOX Fuel Fabrication Accident

Potential accidents associated with MOX fuel fabrication at LANL are reported in the document Process
Hazard Analysis (PrHA) for Fuel Pellet Fabricotion and Pin Assembly Operations (LANL/NMT-8 1997,
The construction and engineering features of the TA-55 building strecture and HEPA filtration system are
such that cssentially no off-site radiological consequences wold result from accidents involving MOX fuel
fabrication. The procedures, training, and eqeipment in use at TA-53 result primarily in low-level risk
scenarios for TA-55 personnel and personnel on the Laboratory site. Because of this, the involved worker
was found to be the primary receptor For most of the identified hazards.

The simgle {reasonable probability of occurrence) accident with the potential highest consequence was
selected for description in this EA (DOE 1993a). This accidentis termed "bounding,” meaning that other
potential credible accidents related to MOX fuel fabrication operations at LANL would pose less serious
risks. The bounding accident described below is “Fire External to the Glovebox.” In addition to this
accident being bounding, the assumptions made to evaluste the accident tend to lead to an overestimate of
risk. This is done in order to be protective of human health.

The fire is assumed o occur adjacent to a granulation glovebox where the pellets are screened theough a
sieve. The basic elerments for the localized fire scenario are that low-level waste boxes filled with
combustible room waste are stacked in front of the glovebox and ignited from internal hest generation ora
spill of flammable liquid, The laboratory room is unattended at the start of the fire, and the initiating fire
ignites the gloves of the glovehox. Workers are assumed to enter the room after the gloves have been ignited,
exposing themselves to finely divided plutoniumdioxides thit have been suspended in the air by the fire, thus
obtaining an internally deposited dose through mespiration.

An agsessment of risk considers the chance or likelihood that an accident would occur and the CONSCQUENCES
that result from the accident. The likelihood that an accident would occur is gencrally a function of multiple
events ocewrtiog in succession. Some of the events nocessary for this accident w proceed to the point of
waorker exposure include ignition of the waste boxes, spread of the fire, failure of sprinkler systems, ignition
of gloves, and breaching of gloves. The likelihood of occurrence of this accident was estimated at between
once in 100 and one in 10,000 years {107 to 10” per year), or "unlikely” (LANL/NMT-8 1997). This
qualitative estimate of likelihood is conservative, i.e., the accident can be realistically expected to occuc at
& lower frequency than 107 to 107 per year,

Determining the potential exposure to tadiological material resulting from an accident beging with estirnating
the amount of material at risk (MAR). For this aceident scenario, the MAR was estimated in LANL/NMT-8
(1997} and is detailed in Section 2.0 of this appendix. The MAR is then used to estimate the “source term,”
whicls i3 the amount of material made airboene that is of a size that can enter the kuman breathing system.
The MAR was estimated to be 10.2 g and the source term was estimated as 0,10 g of 2erosof (LANL/NMT-8
1997).

The exposure portion of the consequence analysis is for the maximum exposed individual (MEI) located at
the Royal Crest Trailer Park, which is 2,953 £t (900 m) north of TA-55. The radiation dose to the MEI was
calculated using the standard Gaussian model parameters of source term development, dispersion, intake and
dose conversion factor. The Gaussian modeling was performed with the MELCOR Accident Congequence
Code System (MACCS) (LANL/NMT-8 1997} using metcorological duta deseribed by Haskin (1595), The
estimated dose to the MEI from this accident is 3.14 x 10 mrem. Combining the accident’s estimated
consequence and likelihood of occurrence, the risk to the MEI is minimal az explained in the following
sections of this appendix.

D1
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D.2 Summaryof Supporting Calculations for the Bounding Accident: Fire External
to the Glovebox

Process Description

For fuel pellet production activities, approximately 24 gloveboxes (atmosphere controlled), powder
preparation equipment, four sutomsatic peil-:t presses, three synthesis furnaces, and three sintering furnaces
are available for use. The fuel is a ceramic pellet of mixed plutonium dioxide and ueanieea dioxide. Fuel is
normally processed in 7-1b (3-kg) or less batches. Typical process steps followed for this operation e

= receipt of oxide powders,

s removal of gallium in high-temperature furnace,

»  ball milling,

s blending the powder in tubular blender,

+  gompacting in hydraulic press,

« granulation - push through screen,

«  pressing the granules into pellets,

*  binder removal through heating,

* pellet sintering,

« penterless grinding of pellet to schieve final dimenstons,

*  vibratery milling,

+ batch chamacterization (measurement and analysis),

+  heat in rabe Famace to adjust oxygen content,

»  fuel pin assembly and welding, and

+  characterization of the welds and helivm leak testing.

The fire is assumed to ocour adjacent to a granulation glovebox where the pellets are screened through a
sieve. The source term ig finely divided plutonium in oxide form. The basic elements for the localized fire
scenario are that LLW boxes filled with cormbustible room waste are stacked in front of the glovebox and
ignited from totemal heat generation. The laboretory room is unaitended ae the start of the fire, and the
initiating fire ignites the gloves of the glovebox. Workers are assumed to enter the room after the gloves have

been ignited exposing themselves to plutonium dioxide particles suspended in the air by the fire,
Accldent Estimated Likelihood of Occurrence

Expert judgement was used to quahlauw:ly estimate that the likelihood of occurrence of this accident is
“unlikely,” or between one in 100 and one in 10,000 vears {107 to 107 per year) (LANL/MMT-8 1997}, The
likeliheod that an accident would occur is generally a Runction of muliiple events occurring in succession.
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Same of the events necessary for this secident to occur include chance or frequency of fite in simtlor
facilities, failare of sprinkler systems, ignition of the gloves, and breaching of the gloves. Table 51 shows
that unlikely accidenis are ot anticipated to occur in the lifetime of a facility or operation. Twwo of the
events mentioned above, chance or frequency of five in similar facilities and failure of sprinkler sysiems are
guantified here to confirm that the qualitative estimate of unlikely is conservative {over-estinates the
hikelihond of occurrence).

In 1982 a report was isseed by the DOE Office of the Assistant Secretary of Environment Protection, Safety,
and Emergency Prepavedness; Office of Operation Safety on the performance and reliability of antomatic
gptinkler syztems (DOE 1982). Over 30,000 automatic sprinkler system experiences of DOE and its
predecessor agencies were analyzed in detail for the time period 1952~1980 from the standpoint of
effectiveness and relisbility. From 1952 to 1980, 115 fires large enough to activate sprinkler systems
occurred in DOE facilities, and the accummlated sprinkler system operating experience for DOE facilities
nationwide during this period is greater than 30,000 sprinkler system-years (DOE 1982). Therefore, the
average frequency of fires was estimated as follows:

115 fires
F(fire) = = 0.0038 fires per sprinkler system-year
30,000 sprinkler system-years

OFthe 115 fires involving sprinkler systems in DOE facilities sinoce 1932, the sprinklers were successful in
controlling or extinguishing the fire in 113 of the incidents. Therefore, the probability of sprinkler failure
on demand is 2 = 115 = 0.017. The combined frequency of fire in similar facilities and failure of sprinkler
systems is then 0.0038 x 0.017 = 6.5 105, Thus, the frequency of damaging fires based on real operational
experience is slightly less than one chance in 10,000 years {or 6.5 % 10* per year)., This adequarely supports
that the qualitative estimate of cecurrence of wrlikely for this accident scenario is conservative, i.e., the
accident can be expected o occur at a frequency of no more than once in one hundred years.

0.2.1 Accident Scenario Release Source Term
For material released in the form of particulate matter or aerosols, the “source term” or armount of material
made airborne that is of respiable size can be estimated by the following Expression:
Sonrce Term (ST) = MAR x DR x ARF x RF x LFF (DOE 1994c),
where
MAR amonnt of material at risk (the amount available to be acted on),
DR = damage ratic (the fraction of the MAR affected by the accident conditions),
ARF airborne release fraction {fraction of the affected material that is made aithorne),
RF
LPF = leak path factor (the fraction of material transported through some type of confinement),

respirable fraction (fraction of the zitbome particles that are respirable), and

The total source term would be a linear combination of the source ferms from all mechanisms by which
respirable Pu powder is driven airborme. The DR is the fraction of the MAR that can actually be acted upon
by the stresses cansed by the accident conditions.
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The praductof the first four facwrs in the souree term formmla gives the respirable initial sourcs term (o the
workers. The initial source term multiplied by the LPF determines the final source term releaged w the
ervironment. Caleulation of the source teem is summarized in Table D-1 and details of the sounce term
calcetation are discussed below.

Table D-1. Source Term Development

Sowscs: Prelirsinacy estimates from DOE and LANL Rigk Asgassment Team.

Because this operation js similar to operations for producing heat source peilets. infortnation on the MAR
feomn heat souree production in the TA-55 Final Safety Analysis Report (FSAR) was used.

The MAR fot the source term from combustion of the gloves is estimated to be 0,36 oz (10 2 gy Thisis
derived feom the following conservative assumptions:

= 2.5 0z (70 g} of fine Pu powder is Jost during a 7-1b {3-kg) campaign.

«  All of the lost powder has been distributed evenly as depositions on the glovebox internal walls and on
the inside surfaces of the 12 gloves (normal airflow would draw most of the powder into the glovebox
HEPA filter snd routine internal glovebox surface eleaning would also decrease surface loading).

+ Each glove has 3.9 x 1072 oz (1.7 g) of powder deposited on it (normally the gloves are replaced
approximately every two weeks).

* & gloves on one side of the glovebox are ignited and bum completely,

The loss of 2.5 0z (70 g) during & cempaign is based on operational experience. However, the exact amount
of powder lost is not as relevant as the degree of glove contarmanation for the present source term analysis.
The value of 5.9 % 107 oz (1.7 gg) per glove represents the maximum expected contamination level on the
gloves,

The gloves are made of a rubber derivative called Hypalon {chiorosulphonated polyethylene). Airbome
release fractions and respirable fractions for rubber and elastomers based on the experimental data are
published by DOE (DOE 19%c). The ARF values range from 2.0 x 10 (plutonium nitrate solation on
picces of rubber glove) to 3.5 x 10? (uranyl nitrate hexahydrate [UNH] on polychloroprene [PCJ), The
extrerne values are both for liquid solutions on combustible rubberfelastomer but represent a difference in
heat input. For balled-milled deplated uranivm dioxide and air-dried UNH zalt on PC, the ARFs range from
3.7 % 107 10 1.0 % 10% with an RF of 0.16, Therefore, a reasonably conservative bound for ARF and RF for
the accident conditions is 0.01 and 1.0, respectively. If the ARF and RF values of 0.0V and 1.0, respectively
are applied to the MAR of 0,36 0z (10.2 g), the initial source term is 3.5 x 10-3 oz (0.10 g).

D.2.2 Accident Consaquences
Worker Dose

The dosa 1o workers in the room is caleulated as follows:

CEDE = STxSAxBRxETxDCFRYV,
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whearea
CEDE = cumaulstive offective dose equivalent (rem),
ST = source term (g),
SA = specific activity (C/g),
BR = breathing rate (m¥s),
ET = evacuation tme(s),
DCF = dose conversion factor {remCi), and

RV

room yolume {m’).

Using a BR of 3.33 x 107 my'/s, an ET of 30 seconds, an RV of 850 n¥’, and SAs and DCFs (Clow et al,
1994, the S0-year CEDE is a maximum of 1,800 mrem (1.8 rem) as shown in Table D-2. The short-terms
effects from this initial dose would be minor and should not canse lost time or disability (NRC 19935).

Table D-2. Intake Calculations

[s0x10%| 6133x10% 233 x 10+ 30 5.1 % 108 850 1.8

Public Dose

The dose to the public wascabeulated using the Gaussian dispersion model MACCS2, a3 described by Haskin
(1995) and in the TA-55 FSAR. MACCS2 performs probabilistic calevlations of the potential off-site
consequences of atmospheric releases of radicactive material resulting from sccidents. MACCS was
" extensively verified (checked and tested) during its development. The standard Gaussian model parameters
of source term developmnent, dispersion, intake, and dose conversion factor were used. Weather information
ased in the Gaussian modeling was based on the 95th percentile weather information. The 95th percentile
weather is siability class F and a wind speed of 1.9 mfs. About 3 percent of the time TA-35 weather would
be more siable, i.e., less favorable for atmaospheric dispersion of releases, The MEI is located 2,933 ft (900
m) from PF-4 at the Royal Crest Trailer Park. The CEDE for the fire scenario is 3.14 x 10° mrem. This
assunes & LPF of 2 x 10 which is based on two-stage HEPA filtretion. (Note: The MEI dose i£ not used
in cancer famlity estimates, but rather, an ineprated dose is used as deseribed in 2 later section). The
estimated dose of 3.14x 107 mrem to the MELis expected to canse no long-tenm health effects (DOE 1993b).

D.2.3 Risk Assessment
Maximum Exposed Individual

Risk estimates consider the estimated likelihood of occurrence of an sccident and the dose consequence of
the accident so that the magnitade of potential effect from the accident can be estimated. With an estimated
likeiihood of occurrence of "unlikely” and a dose consequence of 3.14 x 10* mrem, the risk to the MEI at
the Royal Crest Trailer Park is minimil. No LCFs would be expected among the surrounding poputation
from this dose.
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D3  Potential Effects on Human Heaith from MOX Fuel Transportation and
Accidents

D.3.1 RADTRAN 4 Computer Code for Transportation Risk Assessment

RADTRAN 4 (Neubauser and Kunipe 1992) produces estimates of incident-free population dose, accident
doses, and individual doses. Doses may be converted to health effects. RADTRAN 4 calenlates incident-
free population dose for subgroups of members of the public [persons adjacent to the route (off-link), persons
sharing the route (on-link}, and persons at stops] and For peesons who may be occupationally exposed [mainly
crew members and inspectors]. Incident-free dose is defined as that dose which may be incurved by persons
ORor nedr a transportation ronte that results from exposure to extemal radiation emitted by the intact package
i1 the course of normal transportation. The extermal radiation emitted by packages containing radioactive |
raaterial is limited by regulation, bt For centain types of shipments (e.g., spent nuclear fuel) measurable |
doses may be incurred by individuals within short distances of the shipment. In the present analysis, the
package dose rates are well below regulatory limits.
\
|

The most impartant input parameters for these calculations are (1) route charscteristics and (2) package
characteristics. A highway route is normally divided into route-segments or links sceording to population
density and rosd type. All travel in the U.S. for all three routes considered in this analysis is on interstare
highways except for the access route from LANL to the nearest interstate highway (Intecstate Highway 25). -
Population densities and road type information are among the outputs of routing codes such as HIGHWAY
{ORNL 1993), which was used in this analysis. Population~density data are also used to assign a maral,
snburban, or urban designation to each rovie~-gegment. This designation influences other input parameters
such 33 vehicle speed. The two most important package characteristics for incident-free dose sstimation are
external dose rate and package dimenston. These values are used to model the package as a point source.
Both moving point-source [e.g., for off-link population] and stationary point-source [e.g., for stops]
calculations are performed by RADTRAN 4 to conseevatively esiimarte dose to persons within 2,625 £i (300
m¥ of the lane centerline and at wrick stops. Dose to crew mernbers is estimated with a stationary point-
source calculation in which the distance from source to the crew cab is a parameter and time of exposure is
estimated by dividing the distance term by the velocity. In the present analysis the package dosc rates arc
quite low. .
Accident doses ars estimated for a series of separate aecident-severity categories that represent the full
spectrum of accidents from minor {a “fender bender™) to extremely severe (total contsinment failure). For
each severity catepory, a probability is calculated based on state-level accident-rate data and condition
probabilities, given that an accident has occurved, that it would be of g particular severity. In this anelysis,
an eight-category severity scheme is used (NRC 1977), and package response is based on test data, including
tests to failurs, for the 6M package type (McWhirter et al. 1975; Bonzon 1977).

Radiological consequences (50-year cumulative effective doses or CEDs) are caleufated by RADTRAN 4.
The code uses test daa or model predictions of the amount of material that might be released in a given
severity of accident, expressed as a fraction of the total or release fraction (RADTRAN variable RFRAC).
The release fraction is modified by propestias of the material being shipped that determine how much of it
might be released in aerosol and respirable aercsol form under various accident conditions, since
aercsolization represents the dominant means by which any released radicactive material might be
transported away from the immediate accident site. This transpart is conservatively modeled as & ground-
level dispersion from a small-diameter plume, regardless of the type of accident, which maximizes both
downwind ground deposition and inhalation values. In reality, in & very severe accident involving a major
fire, the thermal effects would be far more likely to loft any meleased material higher in the atmosphere,
whichresults in considerable downwind dilution and, hence, lowerindividual doses. The exposure pathways
considered in this analysis are inhalation, tesuspension (delayed inhalation from particles originally
deposited on the ground and subsequently resuspended), groundshine (exposure o external radiation from
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deposited particulates), and clondshine {exposure to external radiation from particulates in the passing
plume). Since little penatmtm;g radiation §3 emitted by the MOX pay]nad in this analysis, doses from
inhalation and resuspension dominate the equence calculation. The ouiput is a calcolation of population
dose for each accident severity. The potentially 2xposed population consists of all persons located under the
plume footprint ont to a downwind distance of 50 mi (80 km). Since exact locations cannot be predicted in
the transportation analysis, the paentially exposed population is estimated for each route segment based on
the same population density used for incident-free dose calculations, which is assumed to b2 eniformly
distributed. The population estimate for each route is also given in the RADTRAN 4 output.

The probability and accident dose values are combined to generate dose risk estimates, which are the primary
cutput of RADTRAN 4, Probability and accident dose values are also shown separately, however, to reveal
the magnitades of the two components. Anestimate of the maximum individual inhalation dose to a person
located near the hypothetical accident site for each severity is also generated by RADTRAN 4, This value
is useful in that it puts the population dose estimates in perspective,

Dose estimates may be nwitiplied by a health-effects factor to estimate the expected number of cancer
fatalities in the exposed population. That factoris 5.0x 10° health-effects per rem (ICRP 1991). In sddition,
RADTRAM examines the individeal doss estimates. for varying distance from the hypothetical accident site
to determine whether carly fatality (i.e., death within one year) would be expected. The dose theeshold for
early Fatadity is quite large and wis not expected to be exceeded in this analysis.

The RADTRAN 4 computer model was used to estimate heman health effects from the proposed MOX fuct -
shipments. Health effects were estimated on a per shipment basis for the material transported from Los
Alamos, New Mexico to the Canadian border. The total redivlogical dose und LCF estimates were calculated
for each shipment along the theee routes to the Canadian berder. The burnan health risk analysis was an
inkegral component of the overall ranzportation analysis performed by RADTRAN 4. Therefore, there was
overlap in the input parameters used by the code. For human health, the normal {incident-free) transportation
radiological exposure and the nonradiclogical emissions effects were estimated. The potential recipients of
radiological and nonradiclogical effects are the crew {occupational exposure) of the transport and the public
(nonoccupational exposure} slong the route.

The RADTRAN 4 inpet parameters were developed for each route for this analysis with the HIGHWAY
computer routing code (ORNL 1993). One parameter, known as a link, represents vrban, suburban, or rural
travel within a state, Urban, suburban, and rural population data are used by the HIGHWAY code todevelop

route-specific population densities. In addition, th:e coda nses state-lewel accident rate data to um«qub[y
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